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Wesix Automatic 
Electric Tank 
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ea" ELECTRIC 
<2" ATR and WATER 
HEATERS 


Wesix heaters are available in the unit type—each heater 
a complete AUTOMATIC heating plant in itself—Floor 
Furnace type. Base Board type which provides heat all 
around the room, Storage Type of electric heaters which 
accumulate heat during the “off peak” hours and give it 
up as needed and heaters in the form of graceful Grecian 
Urns. Priced from $3 per kilowatt and up. 


West x ELeCrnic HEATER Co. 


390 First Street, San Francisco 
631 San Julian St., Los Angeles 2008 Third Ave., Seattle 








THE PERCENTAGE IS ALL 
IN YOUR FAVOR 


According to reliable statistics, there were 1,629,943 wired 
homes on January Ist of this year. 


93.2% of these homes were without ranges 

65.8% of these homes were without refrigerators 

95.1% of these homes were without ironers 

93.8% of these homes were without roasters and casseroles 
81.6% of these homes were without heaters 


Analyze these figures and you'll find them in your favor. 
Each of these 1,629,943 homes is a prospect for one or more 
electrical appliance. 


The market is wide open... people have the money... you 
have the merchandise . . . everything is in your favor to in- 
crease your sales. 


Carefully-made sales plans, carried out with determination 
are certain to pay dividends. 

It can be done. It is being done by a few far-sighted mer- 
chants. It ought to be done by more. 


SOUTHERN CALIFORNIA EDISON COMPANY LTD. 
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make EASY "THE MONEY LINE OF 1936" 


Lud 


EASY WASHER MODEL 
4B-—$100 washing ac 
tion for $49.5 KEe rebel 
washing action EASY 
TURBOLATOR. Silent 
gear case. Automatic 
wringer, strike type re- 
lease 


EASY WASHER MODEL 
1B--EASY Spiralator 
washing action and new 
Super-Safety Dual-Re- 
lease wringer. More sales 
features than any other 


wringer type washer. 


EASY 

EASY Spiral Fe Ae tt ae 

ing and EASY Damp- 

Dryer Extract Saves 

half the time 

to line Dar 

everything 

able with vacuum cup 

washing action 


IRONER MODEL 


the the 


1 EASY leads in NEWSPAPER ADVERTISING! 


EASY Washers and Ironers occupied more space in leading newspapers than any other make—since 
the introduction of the 1936 line! 


9 EASY breaks all SALES RECORDS; 
EASY Sales for 1935 were far ahead of any previous year—yet EASY sales in 1936 are again "way ahead 
of 1935! 


3 EASY dealers make MORE MONEY! 


EASY dealers sell more Washers and Ironers for $100 and over—unit sale averages 35% to 70% above 
the average of other makes. 


Easy dealers are going places! They territory. Write or wire to see this book 
are setting up new sales records in the -—the complete story of “The Money 
Line of 1936.” Address Easy Washing 
; Machine Corporation, Syracuse, N. Y. 
They get real sales cooperation from the Western’ Offices. 270 Mision %.. Sen 
home office—everything it takes to find 


washing machine business. 


: : Francisco, California. 
washing machine prospects, plus a prod- 


uct that turns prospects into buyers. Also a complete line for rural dis- 


tricts where electric power is not 
Maybe the franchise is open in your available. 


“The ‘Money Line of 1936” 


EASY Mecness 
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0 BURNERS IN ONE 


OP FOR FAST COOKING 
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‘MED BY SPILL-OVERS 


; 


EST UNIT TO CLEAN 


CHROMALOX-—equipped ranges 


and secure these outstanding advantages 


r'WO-BURNERS-IN-ONE—when cooking with small utensils, the user turns the switch to 
“MEDIUM” and heats the inner burner only, thus getting 100% usable heat under the utensil 
and saving 50% in current. An exclusive Chromalox Super-Speed feature. 

THE ONLY IDEAL FRYING UNIF-by reversing the lead connections, “MEDIUM” switch heats 
only the outer burner or ring, giving even frying heat and eliminating over-heating in the cente1 


of the pan. Another Chromalox exclusive feature. 


t 


rHE SMOOTH FLAT TOP HAS MANY ADVANTAGES—it gives metal-to-metal contact with the 


bottom of the utensil, and permits heat transfer by conduction—the most efficient way. 


EASIEST UNIT TO CLEAN—a simple wiping off does it—no grooves or channels to catch an 


hold foreign matter. 


UNHARMED BY SPILL-OVERS—nothing can touch the heating wires, which are sealed inside, 


immune to damage, and good for years of service. 


BUILT-IN RUGGEDNESS—Chromalox Super-Speed units withstand heaviest abuse. The resisto1 
is embedded in a refractory and completely encased in metal—then formed under hydraulic pres- 
sure. They give years of service without attention. 


Find out why so many high grade ranges are Chromalox-equipped. 
Mail the coupon below for the Chromalox Catalog and full information. 


Mail this coupon with your business letterhead to us or to our nearest representative 


EDWIN L. WIEGAND CO.., 7540 Thomas Blvd., Pittsburgh. Pa. 


Represented by: 


Montgomery Brothers 


61 Fremont St., 
San Francisco, Calif. 
1501 N. W. Kearney St., 
Portland, Ore. 


The Peterson Company 


912 E. 3rd St., 1921 Blake St 
Los Angeles, Calif. Denver, Colo. 
911 Western Ave., 

Seattle, Wash. 


Send us list of Chromalox-equipped ranges. 
Send us the “Chromalox Plan” book containing proved, successful procedure 
in selling Chromalox Super-Speed units for replacement purposes. 


Signed wiles: .... Position 







































**3- and 4-in-Line” 


the alert . . 


trated on the left. 


UTENSIL STORAGE COMPART- 
MENT — Offered as a storage 
space as well as a large warming 
compartment equipped as illus- 
trated with plate warmer, sliding 
basket and sliding tray shelf— 
conveniences of real, practical 
value to the housewife. 


APPLIANCE RECEPTACLE—Now 
eonnected with Timer through 
Selector Switeh for automatic 
appliance cocking. 


SELECTOR SWITCH — Tunes in 
the Timer to choice of oven 
control, surface unit control or 
eontrol of Appliance Receptacle. 


+ 


and profit. 


‘THouck but a little over a year old, MONARCH’S original 
design has already established itself as the 
most popular Electric: Range innovation of the decade. But 
MONARCH designers have not “rested on their oars.” 
. never content to merely coast along . . . new 
are constantly crowding to the front... and here we find them 
combined in the beautiful ‘4-in-Line” 


Ever on 
ideas 


DeLuxe F67JBW illus- 


Here Are a Few Noteworthy Features 


FRONT OVEN VENT — Makes it 
possible to install range between 
cabinets. 


CABINET BASE— Conforms in 
design with standard built-in cab- 
inets giving uniformity to kitchen 


equipment. 


MINUTE METER — A _ modern 
Notifier for timing surface cook- 
ing. 

ILLUMINATED DIAL CONTROL 
—A superior oven temperature 
control of exclusive MONARCH 
Design (patented). 


These and many other MONARCH features 
of real importance to the aggressive mer- 
chandiser are fully explained in literature 
we invite you to ask for. Write now as the 
first step toward developing your electric 
range merchandising to its highest efficiency 


eg Exciting Chapter 









Model F67J]BW and F67]-6BW 
—Six unit double oven model 
shown below and four-unit 
model open view above to 
show storage compartment 
equipment. 





Model 37]W—17” oven, 
**3-in-Line’’ top, White 
or Ivory enamel, or 
Pearl trim. Cooker in 
storage compartment op- 
tional. A powerful cam- 
paign leader. 





MALLEABLE 


36 LAKE STREET 


IRON RANGE CQO. 


BEAVER DAM, WISCONSIN 


Model 47]W—17” oven, full 
lain enamel, White or Ivory. 
tility drawer, condiment set, 

plate warmer and sliding tray 

shelf in compartment at left. 


ELECTRIC COOKING 
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@ The men who sell Frigidaire in the field 
are setting mew marks of achievement this 
year. They are climbing with Frigidaire to 
new peaks of leadership. 

We are proud of this overwhelming 
leadership. Not alone because of the su- 
premacy in sheer numbers which it repre- 
sents. But because it signifies that 
we have kept faith with our orig- 
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that Frigidaire outlets are profiting 
handsomely by the greatest public accep- ' 
tance ever awarded any refrigerator © 








inal aim and principle—to make not merely 
a good refrigerator, but the world’s finest. 
“One and one-half Million More Frigid- 
aires than any other Make” is to us a deep 
tribute of confidence from the buying public. 
And an inspiring reminder of record-break- 
ing sales accomplishment by Frigidaire 
outlets everywhere in the world. 
FRIGIDAIRE CORPORATION, Dayton, Ohio 
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Westinghouse 


Deluxe Aefjusl-o malic koas 


Mi Giinsitnites A modern, efficient oven in 2 feet of shelf space. 
Revolutionary rectangular design gives 25% more capacity than 


F i E F i] R | a oval design of same over-all dimensions. 


Takes standard size heatproof glass cooking dishes...easy to 
a 1 : S T 7 4 S clean...easily replaceable. Electric-range-type insulation... high 
efficiency ...a cool kitchen. 

Lifting rack raises all dishes at once...holds them in position 
for loading, unloading or serving without using shelf space. 
Reversed, the rack serves as baking trivet. 

Temperature range from 150° warming heat to 550° searing, auto- 
matically maintained at any selected point by built-in Watchman 
Thermostat. Signal light indicates when desired temperature is reached. 
\\ This big, handsome roaster has amazing versatility ... Roasts... 

ace Mao) Ug eb Bakes...Stews...Grills...Cooks complete dinners for 8 to 10 persons. 
Sect ean ate te 


outlined in this book, fogerher with com WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 
te advertising and promotional material. MERCHANDISING DIVISION MANSFIELD, OHIO 


Ask your Westinghouse representative for a copy, 
write to headquarters. 
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EVERY HOUSE NEEDS 





(and can casile pave) & WESTINGHOUSE ROASI 





1. Super-Speed Pastry 
Oven in the G-E Speedster 
gives 30% faster baking 
speeds — uses 45% less cur- 
rent. New Duplex CALROD 
Oven Unit preheats’ pastry 
space to 475° in 5 minutes. 



































HE sensational “Tripl-Oven” in the 
new G-E Speedster gives 30% faster 
pastry baking speeds with 45 % less current. 
THAT'S something to shout about to your 
trade! “It’s the greatest advance in electric 
cooking in ten years,” says one famous 
home economist. 





Priced to sell to the mass market, the new 
CALROD equipped G-E Speedster is years 
ahead of the procession in speed, economy, 
appointments, new modern styling. Acces- 
sory Back Shelf with G-E Lumiline lamp 
and modernistic salt and pepper shakers 
available at slight additional cost. Space 
for Automatic Timer provided. 


(/f 





than The new Speedster and other ranges in the 
complete G-E line, plus new hard hitting 
sales campaigns, give you everything needed 
sy to for quick promotion and volume business. 
high Get all the facts! General Electric Co., 
- High Appliance and Merchandise Department, 
Section RC6, Nela Park, Cleveland, Ohio. 
sition on 
pace ——> 
Pi eB abl PRS 
auto- | | f i | 
hman U i 
= GENERAL tj ELECTRI 
sts... ; 
rsons. : 
me, AUTOMATIC ELECTRIC RANGES 
OHIO 
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2 Super-Fast Broiler. Has 
2400 or 3600 watts for 
broiling. Equipped with 
aluminum shielded 
Smokeless Broiling Pan, 
and G-E “Economizer” 
for speed and economy. 








3. Roasting Oven with 
5% greater capacity than 
standard 16 inch oven. 
Accommodates 20 |b 
turkey. Sliding shelves 
with safety stop at rear. 
Counterbalanced door. 


re 
































OKOSHEATH 


(A Non-Metallic Sheathed Cable) 





We suggest your getting out the old estimates on those postponed, 
revamping jobs. The costs can be greatly reduced by using 
OKOSHEATH cable. Why? Because this unique cable cuts every 
detail of expense. It gives you a new way of getting things done 


at the lowest over-all cost. 


OKOSHEATH is a non-metallic sheathed cable of simplified make- 
up. It ingeniously combines sheath and insulation in one material 


and has no complicated construction. It's different! 


OKOSHEATH is the easiest and cheapest cable to handle, install, 


splice, and to rack up in manholes. Expert splicers are not needed 





for the joints and connections. A lineman can do the work. 





OKOSHEATH opens the way for preparing the plant for new de- 
mands. Besides lower first cost, it saves in maintenance. The 


benefits are BOTH ways. 


Samples, prices and full details will gladly be furnished. 








Founded 1878 
and 


THE OKONITE COMPANY .m 







HAZARD INSULATED WIRE WORKS DIVISION 
THE OKONITE-CALLENDER CABLE COMPANY, INC. 


EXECUTIVE OFFICE: PASSAIC, N. J. 
New York Boston Chicago Detroit 


Philadelphia Pittsburgh Washington San Francisco 
Los Angeles Seattle Dallas Atlanta 


Wilkes-Barre, Pa. 














Factories: Passaic, N. J. 







Paterson, N. J. 





OKONITE QUALITY CANNOT BE WRITTEN INTO A SPECIFICATION 
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THEY’RE GLASS AND THEY’RE 
BRASS BUSHED 


@ Brass bushing’ means important savings in mainte- 
nance cost with Hemingray Glass Insulators— greater 
strength—perfect threads for uniform contact with pin— 
full protection against pin expansion. Because of sturdi- 
ness and all-around economy, Hemingrays are ideally 
suited to rural electrification. All styles in clear or brown 
glass for primary and secondary insulation. Ratings up 
to 15,000 volts. Write for samples . . . Owens-Illinois 
Glass Company, Hemingray Division, Muncie, Indiana. 
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“LINE UP” with these 
Hemingray advantages 


6. 
7. 


9 


10, 


Brass-bushed smooth threads for 
insulator pin. 


Greater mechanical strength. 
Sustained dielectric strength. ; 


Unaffected by sudden tempera- 
ture changes. 


Withstand maximum insulator 
pin expansion. 


Never age or deteriorate. 
Controlled uniformity of product. 


All surfaces impervious to mois- 
ture. 


Tougher — withstand rough 
handling. 


Clear and flawless for easy in- 
spection. 


4 


SPEEDY, 
DEPENDABLE, 


LONG-LIFE 
Calrod, Hotpoint’s Hi-speed 


cooking coil has been hailed as 
the greatest advance in Electric 
Cookery since George Hughes 
invented the Electric Range. It 
outmodes every other type of 
heating element, gives swift; eco- 
nomical cookery to customers 
and a minimum of service calls 
to dealers and utility companies. 


Standardize on Hotpoint Calrod. 


—— 


HOTPOINT HI-SPEED 
CALROD 
SEALED IN INCONEL 
—the nickel chromium alloy 
that withstands the same heat as 

the inner resistance wire. 


EDISON GENERAL ELECTRIC APPLIANCE CO., Inc. 
5612 West Taylor Street, Chicago, Illinois 
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“We have cut our Service 


Calls on Ranges 35%” 


Calrod, Hotpoint’s Hi-speed Electric Heating Coil takes on 
vital importance to the electric industry as the popularity of 
electric cookery grows by leaps and bounds. 


Here is a letter, typical of many we receive regularly from 
utility executives : 

““We have approximately 3500 electric ranges in service; of 
this number, approximately 425 have been exchanged for new 
models since February 1, 1934. We have replaced more than 
800 old obsolete surface units with the new Calrod Hi-speed 
units equipped with glass sealed coils. 

“The results of our modernizing activities have been indeed 
most gratifying. We have cut our charge service calls on ranges 
35%. We have approximately 7,000 Hi-speed (Calrod) coils in 
use with three reported failures to date. This record leads us to 
feel that the installation of a new (Calrod) high speed unit is a 
permanent repair. 

“This general modernizing program is going to be the largest 
single factor for good in our future success in the sale of elec- 
tric ranges in our territory. Strange as it may seem, our cus- 
tomers’ enthusiasm for the new ranges and Calrod Hi-speed 
units has done as much as any other one factor to sell . . . the 
permanency and durability of modern electric cookery.” 


APPALACHIAN ELECTRIC POWER COMPANY 
By: Herman E. Kirchner, Mgr. Residential Sales 


The NEW CAMBRIDGE 


Hotpoint’s new style winner in full 
' porcelain enamel with chromium trim, 


3 Calrod units and Thrift Cooker. 
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these new buildings? 


During the past year the San 

Joaquin Valley has witnessed the 

at ; : | most active period in building 

S_@ FOOD MIXERS @ MOTORS e@ | since 1927—and we are told this is 
| only the beginning. 

These many new homes, busi- 
ness buildings, and industrial 
plants all require electrical equip- 
mate Ne or) | ment—comforts, conveniences and 
P LIGHTING “e "BUTTON CONTROLS = _ appliances of the most modern de- 

2 : [Sle sign. Nothing less will do. 
With electric rates averaging 25 
per cent lower since 1931, accept- | 
ance of things electrical is on a 
higher plane than ever before. 


Sa. | Merchandising opportunities are 
© hw fees) here. 
——S_DISHWASHERS_q Will you equip these new build- 
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distributed r« 


territory. Dealers 


Sales Manager 
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The mood for 1936 should be one of hearty 
optimism. Business is good. The volume of 
salesin P.G. and E. territory for the first quar- 
ter of this year reached the splendid total of 
$3,839,442, an all-time high. And the same 
forces that were at work then are working 
now. Consider: (1) F.H.A. still applies to 
some appliances and the banks have taken up 
where Uncle Sam left off. (2) Obsolescence 
has been greatly accelerated by new mechan- 
ical features and radical improvements in 
styling, color and design. As a result, we 
have a vast replacement market to work on. 
(3) People have shown and are showing a 
greater inclination to buy, to spend money. 
Furthermore, the trend toward completely 
electrified homes is gathering momentum 
every day. (4) Depression and competition 


have sharpened manufacturing methods with 


acific Gas and Elec 


the result that greater and greater values are 


being offered the buying public. Never before 
has it been possible to buy so much appliance 
for so little money. (5) The greater economy- 
of-operation, brought about by our January 
rate reduction, is still live news. More, we 
have the Electric Cost Wheel* by which we 
can itemize total bills into monthly and 
hourly costs for each individual appliance. 
There you have the five Forces that stimu- 
lated a near “boom” in ’35 and an actual 
“boom” during the first quarter of this year. 
The P. G. and E. sales promotional “road 
show,” just closed after visiting 12 cities and 
towns, presented a graphic picture of these 
Forces and called it the Opportunity Parade 
for 1936. Dealers were urged to line up be- 
hind this parade and “go to town.” We can 
do no more than repeat in print what we 
have said in person. Except to add that the 
P. G. and E. will be in the forefront, lighting 
the way with a blazing torch of advertising 
and a genuinely cooperative program of 


dealer sales promotion. Let’s go to work! 
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ALUMINUM GLOBE 





The popular new Westinghouse Silvurn 
1s now offered in two sizes, 300-500 watt 
and 750-1000 watt. Both sizes are available 
in three models, Plain Globe, Decorated 
Globe and Aluminum Globe. 


satin-finish of the basin is set off by soft light reflected 
over it by the attractive enclosing globe. 
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Here’s a smart, modern indirect luminaire fashioned 
from the best quality aluminum and specially designed ional Wes 
to combine high efficiency with modern diffuse illumi- trator eve 
nation. On the inside, the aluminum reflecting surfaces e faults 
are sealed and protected by Alzak, a new process that S nigter * 
simplifies cleaning, lowers maintenance cost, and as- mplest 6 
sures lasting economy. On the outside, the lustrous Lctrie ke 


rystallizes 


Meet the modern lighting needs of stores, shops and fon, begin 
offices by specifying Silvurn. For complete details of This dy 
low cost and specifications see your Westinghouse Dis- oved sa 
tributor, or write Westinghouse Electric & Mfg. Co., gantic a 
Lighting Division, Edgewater Park, Cleveland, Ohio. lestingho 

ging po 


otional hk 


WHEN YOU THINK OF Ter, THIne OF 


Westinghouse 
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ELP LIKE THIS SELLS COMPLETE KITCHENS, TOO 


jomen simply fall in love with this miniature kitchen! It’s the sensa- 
honal Westinghouse Electric Kitchen Planner, the most dramatic demon- 
trator ever used by Electric Range Retailers. Each prospect points out 
he faults of her old kitchen equipment and arrangement by placing the 
iniature appliances and tracing the waste motions in preparing the 
mplest of foods. Then the sales-wise Retailer proves how a real all- 
lectric kitchen saves time, labor, and money. The Kitchen Planner 
Hystallizes the step-by-step buying idea—-initiates kitchen moderniza- 
ion, beginning with the Westinghouse Electric Range. 

This dynamic merchandising help is only part of the cavalcade of 
oved sales-builders available to Westinghouse Retailers. See the 
gantic array of opportunity plans for volume selling during 1936 — 
festinghouse Golden Jubilee Year. The coupon will place before you a 
We ng portfolio of the most powerful electric range and kitchen pro- 
otional helps in history. Send it in TODAY! 





Westinghouse ch 


SA PAa an as 







* 


Here are pictured three of the plan books 
vitally important to Retailers who have the 
vision to make a place for themselves in the 
profitable future of electric ranges and 
kitchens. Make certain they reach you... 


MAIL THIS COUPON! 

























Westinghouse Electric & Mfg. Co., 
Merchandising Division, Mansfield, O. 









See that your 1936 range and electric kitchen merchandis 
ing plans reach me FAST. 
Name 







Company 
Address 
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When the Field Found Out 
What This Switch Would 
Do.. .Well - - - 


Ever so often, a manufacturer 
creates, designs and develops a 
product that he just knows will be 
a “‘natural’’ when it is offered to 
the field. 


That was the case with our 
Kearney Trip-O-Link. 


Kearney Engineers who worked 
out this switch knew, even before 
the working model had been fully 
tested, that here was a product 
that had real merit. 


To begin with, its simple con- 
struction put it in the class of 
inexpensive equipment. Its light 
weight made it ideally suited to 
rural uses. Its positive performance 
rated it right alongwith the very best 
equipment that money could buy. 


And last, but not least, it had 
safety features which made it ac- 
ceptable to careful operators every- 
where. 


Of course, the primary object in 
producing this product was to give 
the field a switch which would 
operate successfully on construc- 
tion such as rural lines, where budg- 
ets and capacities were low. 


Although Kearney Trip-O-Link 
Fuse Switches have been on the 
market only a short time, hundreds 
of them are now in use, functioning 
as they should and effecting real 
savings in operating costs. 


Perhaps you haven’t inspected 
this new switch. If you haven’t, I 
surely hope you will because there’s 
a real surprise in store for you. No 
doubt you'll wonder why someone 
hasn’t built this typeof a switch long 
ago. We’ve wondered about it, too, 
particularly since we’ve seen it per- 
form and do a job which isa pleasure 
for any operating man to see. 


If we can be of service in supply- 
ing you with further information 
or prices, just drop me a postcard. 
I’ll see that your request is promptly 
acknowledged. 


~ Abney 


eee 


SS cam  rn 















WANT EXTRA 


STRONG LINK 





USE KEARNEY 
QUIK-ACTION FITAL 
FUSE LINKS FOR ALI 
DROP-OUT TYP; 
FUSE CUTOUT! 


FOR 


Mea al Solute 
any other closed typi 
cutout use genuine 
Kearney Quik-Actior 
Fitall Fuse Links fo 
strength, accuracy anc 
Pett tte fol) lds) 
ance. You'll quickly se: 
why many operator 
specify these links o 
» & “standard” on the 
es formal requisitions. 
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e KEARNEY 


QUIK-ACTION FITALL 
FUSE LINKS 


IN SIZES FROM 1/4 AMPERE TO 200 AMPERE 
~ HERE'S a good deal of tension on the links 
which you use in your drop-out type cut- 
outs ... enough tension to cause trouble if those 


links aren't designed for proper strength. 


Kearney Quik-Action Fitall Fuse Links have the 
proper strength. They carry full rated load under 


tension up to ten pounds without breaking or 
blowing. 


Why not specify these extra strong and amply 
fast links on your next order?... Avoid unneces- 
sary trouble... particularly since it doesn’t cost 
you any more. Order some for test purposes, 


today. Send for prices and information. 


JAMES R. KEARNEY CORPORATION 


DESIGNERS AND MANUFACTURERS OF OVERHEAD AND UNDERGROUND 


4224-42 €LAYTON AVE. 
SAINT LOUIS, MO. 


factories at 
ST. LOUIS, MO. and TORONTO, CANADA 


KEARNEY 


KEARNEY PRODUCTS 


Soiderless Con-nec-tites; Trip 
Out Fuse Switches, Trip-Saver 
Fuse Switches; One and Two- 
Insulator Fuse and Disconnect 
Switches, Porcelain Housed 
Tripomatic Fuse Cutouts, 
Double Duty Cutouts; Pole 
Top and Quick-Break Gang 
Operated Switches; Porcelain 
Housed Disconnect Switch, 
Dual Trip Out Switches; 
Screw Anchors, Expansion 
Anchors; Guy Wire Clips and 
Strand Bands; Economy Cable 
Clamps; Dead-End Service 
Clamps; Fuses, Fuse Link 
Boxes, Fuse Pullers; Hite- 
meters; “J'* Hooks; Conduit 
Straps; Pole Stubbing Seats; 
ABC Sleeves; Cable Ring 
Saddles; Sleeve Twisters; 
Underground Boxes; Ground 
Wire Clips; Ground Rod Con- 
nec-tites; Grounding Cable, 
Secondary Fuse Holders; 
Telephone Drop Wire Ties; 
Hi-Line Tools and Acces- 
sories; Con-nec-tap Clamps; 
Grounding Sets; Mas- 
terenches; T-Con-nec-tites, 
Cable Sheath Con-nec-tites; 
Full-Vu Guy Guards, 














ockbestos 


ANNOUTICES the appointment of 


Marwood Ltd. 


as Western Representative for 
its complete line of asbestos 
insulated wires, cables and 
cords in Washington, Oregon, 
California, Nevada, Arizona, 
Montana, Idaho, Utah and 
Wyoming. Offices located tn: 
+ dileaieiea eis: 


* Seattle Spok 


cane * Portland, Ore. 
1714 First Ave. So. 411 West First Ave. 209 S. W. First Ave. 


* Warehouse Stocks 





Main Office and Works . 


ROCKBESTOS PRODUCTS CORPORATION 


NEW HAVEN, CONNECTICUT 


Manufacturers of “the wire with permanent insulation’’ 
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TRANSFORMER DIVISION 


ALLIS-CHALMERS 
OFFERS SIMPLE, 
RELIABLE, AND 
TIME-TESTED TAP- 
CHANGING UNDER- 
LOAD EQUIPMENT 
FOR TRANSFORMERS 
LARGE OR SMALL! 


30,000 kva, 132,000 volt 
1-phase unit with Type 
TLB tap-changing 
mechanism. 


(Below) 

50 kva, 11,000 volt 
3-phase unit with Type 
TLF tap-changing 
mechanism. 


Allis-Chalmers offers tap-changing under load equipment for any 
size or any voltage transformer. Whether for the units illustrated, 
or for larger or smaller units, there is a tap-changing mechanism 
designed to give first class regulation with or without automatic 
control. Regardless of size, Allis-Chalmers tap-changing under 
load equipment operates on the same principle—the single-wind- 
ing method with mid-tapped preventive auto-transformer with 
simple, reliable, time-tested operating mechanisms, and include 
unusual operating conveniences. Ask the nearest Allis-Chalmers 


District Office for details. 
—- “ey 
eS j 
bret Ad 
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AND NOW, for 





“concreting jobs 


NOTE DIFFERENCE in thickness of regular Transite 
Conduit, compared with the new Transite Korduct, at 


right. On all concreting jobs J-M Korduct provides the 
permanence of regular Transite at minimum cost. 


AS FOR TRANSITE CONDUIT . . . its strength saves 
concreting costs on underground distribution systems 
and its permanence is time-proved on exposed locations 


4 


UNDERGROUND — Regular Transite Conduit, 
with its thicker wall, is so strong no concrete en- 
velope is needed on<istribution systems such as 
the one pictured above. Hence, installation sav- 
ings are a sizable factor. And Transite Conduit, 
immune to electrolysis, highly resistant to soil 
corrosion—can be depended upon for permanent 
freedom from maintenance. 


O strong it needs no concrete en- 
velope, immune to electrolysis, 
incombustible, weatherproof, highly 
resistant to soil corrosion . . . our 
regular Transite Conduit remains in 
every respect the perfect conduit for 
all underground distribution sys- 
tems and for all exposed locations. 


In the case of systems involving 
one, two or three ducts, savings 
effected by the elimination of the 
concrete envelope are particularly 
impressive. For then, the cost per 
duct-foot is tremendously reduced. 


For every conduit job—other than 
those in which “‘concreting in’’ logi- 
cally calls for the use of the new 
Johns-Manville Transite Korduct— 
Transite Conduit’s established serv- 











OUTDOORS—Incombustible and ab- 
solutely weatherproof, Transite Con- 
duit provides maintained economy oft 
conduit in exposed locations. 


ice record of durability and adapt- 
ability under a wide variety of con- 
ditions recommends itself. 

For the new data sheet manual givin 
the latest data on Transite Conduit 
well as complete information on the new 
J-M Transite Korduct, mail the cou 
on the opposite page. 
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EVERAL years ago the intro- 
duction of Transite Conduit— 
so strong it needs no concrete enve- 
lope—ended the expense of “‘concret- 
ing in’? on many underground duct 
systems. It provided, too, a new per- 
manence in electrical conduit for use 
both underground and in exposed 
locations. 

Today, the introduction of Transite 
Korduct, a new thin-walled companion 
to Transite Conduit, makes possible the 
same inherent permanence and freedom 
from maintenance on installations where 
». concrete casings are used. 

Identical with Transite Conduit, except 
in wall thickness, Johns-Manville Trans- 
ite Korduct fulfills every requirement of 


J-M TRANSITE KORDUCT on a general trans- 
mission, 10-way duct line (2 tiers), for a large 
Eastern Utility. Here, in service with a concrete 
envelope, Korduct provides assurance of per- 
manence and freedom from maintenance at 
minimum cost. 


1 adapt- 
r of con- 


ual giving 

ynduit. 23— MUNICIPAL LIGHTING PLANT, Taunton, 

n the Mass. Korduct carrying transmission cables 
: between generating plant and central sub- 

ne COUD0'® station. A 10-way duct line, concrete encased. 
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the ideal conduit for concreted jobs. 

Asbestos-cement in composition, Kor- 
duct is rotproof . . . incombustible .. . 
immune to electrolysis . . . highly resist- 
ant to all forms of corrosion. Cables slip 
through its smooth interior without dam- 
age. Its rate of heat dissipation is high. 

Hence, onall multiple-duct transmission 
systems, in tunnels, bridge structures or 
dams... wherever the service calls for 
“concreting in’... Transite Korduct is 
recommended as the logical material. Its 
light weight and long lengths reduce both 
material and handling costs. And Kor- 
duct’s inherent permanence adds to this 
initial economy the further savings of 
minimum maintenance throughout its 
long life. 

If you are considering new installations 
or the replacement of existing conduit, 
make sure you get the new data sheet 
manual on Johns-Manville’s new Trans- 
ite Korduct. This book also contains new 
data on Transite Conduit. Mail the 
coupon to Johns-Manville, 22 East 40th 
Street, New York City. 





a New THIN-WALL Companion 


to J-M Transite Conduit 


Differing from Transite Conduit in thickness, 
but identical in all other respects, KORDUCT 
is designed to give you all the advantages of 
a perfect conduit on jobs where the duct must 
be encased in concrete. 


MIDTOWN HUDSON TUNNEL, N. Y. 
On these communication cables, Kor- 
duct’s light weight and long lengths 
cut material and labor costs. (Concrete 
casirig used.) 


SWELL 


PC Rae 
KORDUCT 


for installation 
in concrete 


eu aS 
CONDUIT 


for use underground without 
te Mh emg 
eae Cle ba taly 





JOHNS-MANVILLE 
22 East 40th Street, New York 

Send me data sheet manual on the new J-M 
Transite Korduct, including up-to-date infor- 
mation on Transite Conduit. 
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First---Bring the Old Plants 


22 


Capitalize the Latest 
Hydraulic Developments 


p to Modern Efficiency.... 





Continued upswing in the load curve will ultimately require develop- 
ment of new hydraulic power sites. Meanwhile power demands are creep- 
ing closer to installed generating capacity. The situation lends itself ideally 
to rehabilitation of existing hydraulic plants. 

Within the past few years notable improvement has been made, 
particularly in design of buckets and nozzles, these providing a substantial 
increase in efficiency and a definite improvement of operating character- 
istics. Replacement of these parts in units not more than ten years old 
will yield a good return on the small investment required, giving maxi- 
mum output from existing water supply pending the development of new 
projects. 


THE PELTON WATER WHEEL COMPANY 
HyprAvu.Lic ENGINEERS 

120 Broadway 2929 Nineteenth Street Paschall Station 

NEW YORK SAN FRANCISCO PHILADELPHIA 

Exclusive Western Representatives for Baldwin-Southwark Corp., De La Vergne Engine Co., 


Cramp Brass & Iron Foundries Co., Woodward Governor Co,, and Automatic Valve Division 
of Chapman Valve Manufacturing Co, 


tae Pe Pe oe 
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= Automatic Service Restorer is 
intended for pole top mounting on 
7.5/12.5 Y kv. systems to provide over- 


load protection with automatic reclos- 
ures at pre-determined time intervals. 


Equipped with expulsion contacts it has 


a continuous current rating of 100 am- 


peres and an interrupting rating of 


& Pacific Electric Mfs. Corp. & 


5815 3rd St., San Francisco, Cal. 


PACIFIC 


Automatic 


Service Restorer 


For Rural 


Distribution Lines 


GIVING 


Dependable Protection Under All 
Weather Conditions—Al!! operat- 
ing parts completely enclosed. 


Three Automatic Reclosures— 
Either instantaneous or with ad- 


justable time delay. 


Simultaneous Opening of All Poles 


Preventing single phase operation 


of three phase equipment. 


Low Maintenance Costs—No 
skilled attendant necessary—no hot 
parts to handle—no parts that 
need replacing—to RESTORE 


SERVICE. 





1200 amperes. It is easy to _ install 
easy to operate and requires no aux- 
iliary power supply. 
The Automatic Service Restorer is avail- 

in two and three- its to meet 
able in two and three-pole units to mee WRITE 
all service requirements. It can be set 
for one, two, or three automatic re- 
closures. No. 47 


Sur new oulleTin 





Dunes Highway, Gary, Indiana 
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NE of the many exclusive money-saving features of the Type 

SS Feeder-Voltage Regulator is the Dynamic Line-Drop Com- 
pensator. The compensation obtained is not affected by the phase 
relation of the current and voltage of the circuit. 


Thus, the Dynamic Compensator eliminates the necessity of any 
control wiring between SS regulators on polyphase installations. 
Phase-shifting devices are unnecessary. SS regulators may be mount- 
ed close together or far apart ... om adjacent poles. A considerable 


saving is effected in wiring and conduit. 


J 10008 


eee OTHER MONEY-SAVING FEATURES 


LOW INSTALLATION COST—SS regulators are suit- 
able for pole-mounting where it is desired to save the 
cost of platforms, foundations, or land purchase. 


STEPLESS REGULATION—Since the SS _ regulator 
is of the induction type, it has no moving contacts that 
carry line current, thus practically eliminating mainte- 
nance expense. 


TROUBLE-FREE OPERATION—Every wearing part 
is submerged in oil. Ten years operating experience 
with the larger Type S regulator proves that the com- 
plete submerging in oil bars wearing of the operating 
mechanism. 


INDEFINITE CONTACT LIFE—The current going 
through the relay contacts is so small that they have a 
nearly indefinite life. Readjustment of the relay is 
dictated by changing circuit conditions rather than by 
contact wear. 

YEARLY INSPECTION—The only inspection required 
is a yearly check on the oil level. 


Ask for SS Regulator Catalog 47-160. 
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APPLICATION 


The Type SS Regu- 
lator is designed 
particularly for those 
2400-volt and 4800-volt 
feeders where smooth 
stepless regulation is 
desired with the least 
possible outlay. This 
regulator costs 30% 
less than a convention- 
al type of the same 
capacity—yet gives 
equally satisfactory 
performance on _ sub- 
urban and semi-rural 
feeders. 
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“SA” SERIES BRUSHES set a standard 


of performance on electric shovel gen- 


recurring at intervals of one minute or 


less, and often reaching the stalling point 





of the motors. 





erators never before attained. They carry 





Besides meeting such extreme loads, 





extreme peaks day after day, reducing 


maintenance expense and eliminating the graduated performance character- 








interruption of service. istics of the “SA” Series of electro-graphitic 

The generators on the huge electric shovels, used grades make them applicable to almost every class 
in the strip mining of coal, present one of the of commutating type equipment, both A.C. and 
most difficult problems encountered in brush appli- D.C. Other National Carbon grades take care of 


cation. The loads are a succession of severe peaks, those applications not covered by the “SA” Series. 


LET US DEMONSTRATE THE SUPERIORITY OF NATIONAL CARBON BRUSHES FOR YOUR SERVICE 





Ff ail pas hed ~~ Bs 4 
ey eres CF ke a aad ee eee ae nn, eel 


NATIONAL See BON COMPANY, INC. 


Carbon Sales Division, Cleveland, Ohio 


Unit of Union Carbide [Ig and Carbon Corporation 
BRANCH SALES OFFICES: NEW YORK PITTSBURGH CHICAGO SAN FRANCISCO 
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INDUSTRIAL 
MARKET 
for BENZAMIN 
LIGHTING 









tS 
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VERY DAY the 
increasing de- 
mand for Better 
Lighting is being fur- 
ther stimulated—by Benjamin busi- 
ness development activities and the 
adaptability of Benjamin equipment 
to the needs of your customers. 


In the gasoline service station 
field we have co-operated in the 
development of the new direct-mail 
campaign made available to central 
stations. We have two mailing pieces 
which will be sent to your customers; 
and there is the new manual: ‘*What 
Every Service Station Operator Should 
Know About Lighting’’. All this to 
show service stations how to attract 
more customers and improve service. 
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SERVICE STATION 
MARKET 
for 
BENJAMIN, 
LIGHTING 





Te of the Convention 


Then there is the fast growing 
sports lighting field. The Ben- 
jamin Manual of Lighting Layouts 
for Night Sports gives complete, salable 
layouts and other data on the flood- 
lighting of various sports—based on ex- 
perience in selling hundreds of fields. 


And in the industrial lighting 


field you can’t be too closely 
associated with the Benjamin 6 Point 
Program for the improvement of 
lighting systems, described from the 
viewpoint of your customers in the 
booklet ‘‘6 Tested Ways to Make 
Lighting Pay.”’ 


Information about 
all these activities 
should be on the desk 
of every commercial 
and sales manager 
and his assistants. 


And the equip- 





ment—Many new 


TRADE MARK 


are! Geptlen 2M 24's 









NIGHT SPORTS 
MARKET 


for 
BENJAMIN 


LIGHTING 


items have been added to the line. 
Benjamin’s position of leadership de- 
mands that its line and service be 
constantly improved and developed 
to set the pace for the industry. How 
Benjamin is meeting the responsi- 
bility of leadership is 
visibly demonstrated 
in its new catalog No. 
26, a copy of which is 
available to every man 


in your organization. 





' 

I Benjamin Electric Mfg. Company 
t Dept. EW 

| Des Plaines, Tl. 

Please send samples of mailing pieces 
i and data on Benjamin business develop- 
i ment activities in fields checked: 
| [) Service Station Field 

: [] Industrial Lighting 

1 (© Sports Lighting 

I ] Send Catalog No. 26 

I 

I - 

i Firm Name_ meniecinaetanll 
I 

; Street address_ 

! . . 

l City and State_ 

I 

I . ice 

I a 
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Out of the Depths! 
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Oor of the depths of the sea! 


Out of the depths of many years 
of experience and operation comes 
that knowledge and background that 
enables us to produce the most re- 
liable—most satisfactory Non- 


Metallic Trench Cables. 
Hundreds of miles of Non-Leaded 


Submarine Cable have been installed 
and operated over the past 30 years. 
Each length is subjected to water— 
cold and warm, fresh and salt. Each 
length has its shore end buried in 
the ground. Each length is a fore- 
runner of the more modern Triple 


“L” Non-Metallic Trench Cable. 


American Steel & Wire Company 
Triple “L” Non-Metallic Trench 
Cables are available in single, twin 
and multiple conductor construc- 
tions and in all sizes for any voltage. 
The conductor insulation is our 
Amerite Rubber, having low water 
absorption—perfect aging character- 
istics and is in daily operation at 
voltages up to 13 KV. Fibrous fillers 
are eliminated and replaced by an 
integral sheath and fillers of acid, 
alkali and water resisting compound. 









COLUMBIA STEEL COMPANY . San Francisco 


Pacific Coast Distributors of Electrical Wires and Cables 
for American Steel & Wire Company 














United States Steel Products Company, New York 
Export Distributors 
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MODERN METERS and TIME-SWITCHES 


El Type HFA* single- 
phase watthour meter for 
conventional service type 
mounting. 


Type HV-1I1-S-2* 
singlephase watthour 
meter, in combination with 
single pole, single throw, 
synchronous motor time- 
switch, and with two-rate 
register. 


Type L-2-S* two-ele- 
ment meter. Two complete 
electro-magnetic elements 
































Model F. For socket 
mounting — synchronously 
motored or electrically 
wound — for controlling 
off peak loads. 


Type K. Synchronously 
motored — for use where 
no variation from regular 
sequence of operation oc- 
curs. 


Form VS. Synchronous- 
ly motored — equipped 
with omitting device — for 


, 
. drive a single disk. general load control. 

n 

: Z¥ Type HF, two-element Z¥ Type TC. Electrically 
. polyphase watthour meter wound — full jeweled es- 
r in aluminum base and stud- capement — supplied for 
rT less glass cover. either alternating or direct 
% ent. 

it fj The new Type HG, a 

. Maximum Demand Regis- Ey Astronomic Dial. For 
; ter. It can be applied " use on time-switches con- 
1. any Sangamo service type trolling street or window 








alternating current watt- 
hour meter. 









*These meters are furnished in 
both, the "A" conventional service 
type, and the "S" socket type mount- 
ings. 


lighting. It automatically 
changes the time of "on" 
and "off" operations in ac- 
cordance with sunset and 
sunrise. 






There are many other types of Sangamo Meters and Time-Switches 
designed to meet any conceivable requirement. 





WESTERN OFFICES: 


Seattle 3 
220 Ninth Ave. N. 








Los Angeles « 
326 Subway Term. Bldg. 


ye ce 


Phoenix . 
1318 W. Lynwood St. 


ELECTRIC COMPANY 


SPRINGFIELD, 


Denver 
1526 Bicke St. 







No ° 6 





ILLINOIS 


aaa 


ap 


OUTDOORS or INDOORS 


practice 
SIGHT 
SAVING 


with 
SIGHT 
CRAFT 


. nota 
headache 
in a 
carload! 


~ 


USERS 
PROVE SIGHT-CRAFT 
IS FINEST LIGHTING 
MONEY CAN BUY 


. low first cost 

. low maintenance cost 

. VITROLUX everlasting 
finish 

. durable, safe 

. scientifically correct 

. efficient 


TY 11CUT ; gf 
iY ! | snown aopove Cc 
» |; Pe NIC)\A 
for garden lighting NOW 
+ right is ana mata 
we fi 
popular tor 


scnc 
he INDUSTRIAL UNITS 
ea cd antag A r 


Write for complete lighting catalog ELW-636 


SMOOT-HOLMAN 


SIGHT-CRAFT 
COMPANY 
Inglewood, California 


San Francisco New York Seattle 
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OVER the HUMP 
with HOTPOINT 


Never before has electric range selling seen more ac- 
tive consumer interest at this time of the year. This 
is definitely not the time to let up on selling effort. If 
you have not already done so, plan a summer activity 
now. Hotpoint’s Summer Sales material, the “Over 
the Hump” campaign, is ready to go to work for you. 
It gives you completely organized plans, retail sales- 
men’s contest, new direct-mail material, newspaper 
advertisements and window material. 

Be sure to go through the plan book carefully. 
See how each activity ties up with Hotpoint’s na- 
tional advertising which reaches every second family 
in your territory. 

Get your share of the booming range business. Start 
summer sales campaign plans now. Get in touch with 
the Hotpoint representative in your distric t. Ask 
him to show you the “Over the } jump” Plan Book. 


EDISON GENERAL ELECTRIC 
APPLIANCE CO., INC. 


5612 West Taylor Street, Chicago, Illinois 


HOTPOINT HI-SPEED 
: J d SS CALROD 
The NEW CAMBRIDGE be Pe SEALED IN INCONEI 


Hotpoint’s new style winner in full —the nickel chromium alloy 

porcelain enamel with chromium trim, ‘ . 4 
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3 Calrod units and Thrift Cooker. Bs : that withstands the same heat 
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as the inner resistance wire. 
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POLE LINE 
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Seam the Electrical 
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LIGHT 
CONSTRUCTION 
TOOLS 


Industry 


WIRE AND CABLE 


CONSTRUCTION 
TOOLS 






NATIONWIDE 


DISTRIBUTION 


CONSTANT ACTIVITY IN SELL- 
ING LOAD BUILDING DEVICES 


GRAYBAR is uniquely equipped to serve you completely, conveniently, and intelligently. 


Its 60,000 item service of supply is geared to meet the specialized needs of all branches of 


the electrical industry... Starting in 1869 at the very beginning of electrical development 


in America, Graybar’s experience has kept pace 
with the growth of the industry. Today, Graybar 
brings you what you want, when and where you 
want it. And backs each and every electrical 


product with a 67 year reputation for quality. 


OFFICES IN 78 PRINCIPAL CITIES: EXECUTIVE OFFICES, GRAYBAR BUILDING, N. Y. 
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No Wonder — 


80° of our entire 1936 advertising appropriation for the 
promotion of electric service will be spent in the interest of 
appliance dealers. 





They Promise /(‘\ \ \ Javea 

Lan Ta Wey toyaee nite Mol 5 a 

to Sell—_ HAG g J) | Fa ere 0) oe 
11,500 radios during 1936 “\ 9 / et ) ELECTRIC 

(Total sales first 4 months . . 3,875 ) (Ie — | REFRIGERATOR 


7,000 electric refrigerators 
(Total sales first 4 months. .2,110) 


4,000 electric washers 
(Total sales first 4 months. .1,155) 


1,000 electric ironers 
(Total sales first 4 months. . 305) 









2,500 vacuum cleaners 3 
(Total sales first4 months... 640) ™ ae = |\(\“ 


vy US fa man to the altar in the month of June.... June 
1,500 food mixers 
(Total sales first 4 months.. 520) 


{There is a very definite psychology in leading 





just precedes the hot summer months and is 


therefore a most propitious time to sell HIM on 








- * 7 ‘ 
4,000 electric irons the idea of an electric refrigerator 
(Total sales first 4 months. . 1,375) Of course, this all sounds sort of brutal but after 
° ll food is a necessity much appreciated by the 
400 electric ranges F R ' 
(Total sales first ilo 195) male of the species... and proper refrigeration 






is what makes that food not only delicious but 
400 electric water heaters = rae also economical 


(Total sales first 4 months... 250) 








waned te | So what's wrong with making him promise to 

1.750 electric space heaters | aan | love, honor and buy you an electric refrigerator 
(Total sales first 4 months. . 675) | an om | 
} 


The California Code of Civil Procedure (section 690.2 amended 
in 1935) definitely places refrigerators among the NECESSARY 
NJ |Z household articles. -- “Necessary household table and kitchen 





furniture including ONE REFRIGERATOR’ ete 







RICUREFRIGER ATION: 
U_OF SAN DIEGO COUNTY 


San Diego Consolidated 
Gas & Electric 


Company 











53. NE ted 
This newspaper advertisement is one of a series de- 
signed to help San Diego dealers sell electric refrig- 
Wm. F. Raber, President eration during June. 
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@ To better your position and that of the electrical 

A R E Y O U industry as a whole on the Pacific Coast you will find a 
The chance to gain valuable information on current in- 

dustry problems from timely conclaves and conferences 


membership in the Pacific Coast Electrical Association 
o J I of definite value. Here are the opportunities offered: 
sponsored by the P.C.E.A. 
h The right to take part in these conventions and profit 
t e S eC from the intimate contacts afforded by participation. 


The privilege to enter the educational and remunerative 
contests held by the Association. 


The means to keep abreast with the march of the in- 
BE NE FIT dustry’s progress and the solutions of problems through 
the authoritative pages of Electrical West, a paid sub- 


scription to which is included in your membership. 


9 And besides, the P.C.E.A. business-increasing activi- 
ties now include the advertising campaign and de- 
velopment work of the Pacific Coast Electrical Bureau. 
Start today to profit by building your industry along 
with over 2300 progressive and alert members of this 
association. For full details, furnished without obliga- 
tion, write to either address given below. 





Pacific Coast E lectrical Association 


447 Sutter Street, San Francisco op 601 West Sth Street, Los Angeles 
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THE NATION Is 


LOOKING TO THE NORTHWEST 


Ww 


Thanks to You 


Fei eatin agricultural econom- 
ics demand an abundance of low 
cost electric power. For the farm- 
ers who till the soil of the great 
Northwest, this demand has been 
more fully met than in any other 
area of the United States. 


Further, in home electrification, 
whether in the city or on the farm, 
the Northwest also leads the na- 
tion. 


Much of the accomplishment in 
these fields of electrical develop- 
ment is a direct result of the work 
of the Northwest Electric 
Light and Power Associa- 
tion. And to the members 
of this Association goes 
the vote of thanks, for it 
took group co-operation 
to put the electric indus- 


try of the Northwest out in front of 
the nation in this respect. 


The cooperative effort of devel- 
oping the industry in every one 
of its phases pays dividends to 
all who participate—dividends in 
form of increased sales, increased 
profits, or increased wages, and, 
most important, increased com- 
munity prosperity. 
Enlist today in the Association 
that aims at the development of 
your industry, your job, and 
your community, whether it be 
in Washington, Oregon, 
Utah, Montana, Idaho, 
or British Columbia. 
Your membership will 
help maintain the North- 
west’s position of leader- 


ship. 


NORTHWEST ELECTRIC LIGHT 
and POWER ASSOCIATION 


707 Spalding Building 
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fly fi years. of Growth... 







45 YEARS 


WITH 
LEONARD 
Bob 
Granstra 


43 YEARS 
George 
Robinson 







37 YEARS 
Lewellyn 
Weaver 


33 YEARS 
Evert 
Mellema 
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LEONAR 


BEHIND THE SENSATIONAL 
REFRIGERATOR OF 1936 


In these fifty-five years Leonard attained some 

remarkable “firsts” in connection with the 

development of domestic refrigerators. To list 

just a few: 

1881—Leonard made the first 
refrigerator 

1884—Leonard built the first 
refrigerator 

1906 —Leonard built the first one-piece porcelain 
interior 

190—Leonard built the first all porcelain 
refrigerator 

1921—Leonard built the first refrigerator de- 
signed for electrical operation 

1927—Leonard built the first all steel cabinet 

1932—Leonard introduced the famous Len-a-dor 
pedal door opener 


In other words, Leonard has far more to cele- 
brate than 55 years of life. In its eventful 
history it has contributed more than its share 
to the development of refrigeration. That’s 
one side of the celebration. 


Leonard is not only justly proud of its growth 
but also of the thousands of men and women 
who through the years have worked faithfully 
and skillfully in building fine refrigerators. 
Many of the employees who started with 
Leonard in the early days are still with the 
company. 


LEONARD REFRIGERATOR CO., DETROIT—GRAND RAPIDS, MICH. 


“cleanable” 


“side-icing” 





one ofthe 
first refrig- 
erator ad- 
vertisements 
ever ub- 
lished, featur- 
ing the ‘Leonard 
Cleanable Refrig- 
erator. _ Publica- 
tion: Ladies’ Home 
Journal; Date: 1890, 






























THE 1936 LEONARD 


Temperature Indicate 
Sliding Shelf 

Service Shelf 

Vegetable Crisper 

Rubber Grids In Ice Trays 
Len-a-dor Pedal 

Utility Basket 

Interior Light 

Storage Drawer 

5-Year Protection Plan and the 
Most Strikingly Beautiful 
Cabinet Ever Built 














































































The Sensational 
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Devoted to the economic production, transmission and distribution of electric power and 
its application to industry, commerce and the home in the Pacific Empire, and to the sale 
and distribution of electrical utilization devices, equipment and appliances in that area 
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WELCOME 


WIFT is time’s eternal pace. Again it 
is June, and again the electrical indus- 
try in the West pauses to recount, re- 


flect, predict. 


To us it is an honor to be the medium 
through which the industry is assembled in 
convention. It is a privilege to present un- 
der our name your Fourth Annual Conven- 
tion-in-Print, placing another way-post on the 
path of time. 


Scattered throughout the vast West, the in- 
dustry has labored for a year. Into the minds 
of electrical men, some isolated by distance, 
others by the quick pace of daily routine, 
have flashed visions of things to come. We 
are grateful that neither time nor distance 
can bar your attendance at the Convention-in- 
Print, where these visions may be shared by 


all. 


Throughout the year, electrical progress 
has kept step with time. All along its far- 
flung front, the industry has advanced. But 
perhaps to you, quietly working in a near- 
forgotten but all-important sector, the picture 


of this forward march is dim. As you join 


June, 1936—Electrical West 


in this convention, the picture will come clear. 
Shoulder to shoulder with the industry, you 
will see your strategic place in the great ad- 
vance. Technical and economic progress, 
which time’s demands may have put beyond 
your grasp, await your leisurely attention. 
Products, through which your thoughts 
reach actuality, are exhibited in the advertis- 
ing pages. Experience, the evidence on which 
you may project ahead, is assembled and dis- 
Careful 
thought, which gives you confidence and 


guidance, is recorded by the leaders of the 


cussed by experts in the field. 


trade. Cooperation, which gives you the in- 
spiration and the will to carry forward in 
the common good, is evident throughout. En- 
tertainment and goodfellowship await you 
too—those elements of the convention that 
leave you with pleasant memories, which 
laugh at the fleeing heels of time. 

This year, it is a hearty pleasure to wel- 
come you, for the enthusiastic optimism and 
the confidence in the future, which permeate the 
industry, sparkle here on every page. Read on! 


The convention is in session.—The Editors. 
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By K. M. ROBINSON 


President, Northwest Electric Light 
& Power Assn. 


S we look back over the year that 

has elapsed since the last “Con- 

vention-in-Print,” I think most of 
us see a different picture than was pre- 
sented to us by this back sight in any 
year since 1930. Business has been de- 
finitely better. We have all watched 
our peak loads rise; we have all sold 
more kilowatt-hours; we have all en- 
gaged in more elaborate and intensified 
sales campaigns, because we could see 
\* a little farther through the haze of 
doubt and uncertainty that character- 
ized the four or five years just preced- 
ing. We have all also seen more of 
our revenue go for increased operating 
expenses and taxes, and so I do not 
mean to claim our records of net in- 
come are as yet what they should be. 
But the point is the vista looks brighter 
—that is, if we are not to be legislated 
or regulated out of business by our gov- 
ernment. 

Until we are put out of business, 
which I cannot yet believe will happen, 
it behooves us to continue to tend to 
our knitting; to operate our businesses 
in a most intelligent and aggressive 
manner and continue to meet our re- 
sponsibilities to our customers, our em- 
ployes and our stock and bondholders. 
This, I believe, we have done during 
the past year, as our records will show. 

All down the line through the five 
states and one Canadian province in our 
territory, progressive things have been 
done. Some companies have effected 
financial re-adjustments, strengthening 
and stabilizing their corporate struc- 
tures. In some localities rates have 
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let No One Lose Faith 


been lowered. Everywhere’ have the 
companies strengthened their physical 
properties by maintenance and replace- 
ments, some of which had been deferred 
during the leaner years of the depres- 
sion. In at least one case, that of my 
own company, new generating capacity 
has been added in the form of a 10,000 
kw. plant at Twin Falls on the Snake 
River. All of the companies have added 
customers, both in the cities and on the 
farms, and all have instituted promo- 
tional programs designed to make still 
more service available to these custom- 
ers at a consistently lowering price. 

In all of these progressive move- 
ments, the public has been the prime 
beneficiary. Stronger and more finan- 
cially responsible companies can meet 
their civic, social and economic obliga- 
tions to the community better. Im- 
provements in physical equipment mean 
better and more stable service in this 
essential commodity we sell. Promo- 
tional programs, such as have been put 
into effect, using F.H.A. or other plans 
of financing, coupled with the induce- 
ment nature of the rates for service ap- 
plicable over our entire Northwest terri- 
tory, have meant that our customers 
have been able to partake of the benefits 
of electric service more economically 
than ever before. 


CusTtoMERS BENEFIT 


Without going too deeply into the 
subject, let us look at a few statistics 
to see how the public has responded 
during the past year. Electrical West's 
survey of early this year shows that 
kilowatt-hour sales in our five states 
(British Columbia figures not avail- 
able) increased in 1935 over 1934 by 
770,000,000, or 14 per cent. The total 
number of customers increased over 
23,000, or 2.44 per cent. The largest 
customer increase was in the number of 
domestic customers, which went up 
nearly 20,000 or 2.66 per cent, but in 
point of percentage increase, farms led 
with 5.3 per cent. Nearly 5,000 new 
farm customers were added in the five 
states during the year. 

While this increase in customers was 
taking place, all the domestic customers 
in the entire territory were making a 
larger average use of our service. 
Again referring to Electrical West of 
Febr uary 1936, the eleven largest com- 
panies in our territory, including Brit- 
ish Columbia, and representing more 


than 90 per cent of all the service in 
this Northwest territory, showed aver- 
age domestic consumptions for the year 
1935 ranging up to 1,729. Seven of 
these companies now have domestic 
consumptions above 1,000, while only 
two fall below 900. Percentages of in- 
crease from the 1934 record to that of 
1935 range up to 6 and 7 per cent. 
The number of the domestic customers 
of each of the eleven companies above 
referred to as of the end of 1935 is not 
readily available, so that we cannot, for 
the purpose of this article, arrive at the 
average domestic consumption for the 
entire territory. This was done for the 
year 1934, however, by Berkeley Snow 
and was reported in “Electrical World” 
of February 29, 1936. The average for 
the entire territory at the end of 1934 
was 1,116, and assuming a conservative 
over-all increase we can fairly estimate 
that the average is now over 1,150. Mr. 
Snow’s survey as of the end of 1934, 
showed that the average annual return 
per kw.-hr. for domestic use in the terri- 
tory was 2.9lc. Rate adjustments and 
greater use on low steps during the past 
year will reduce this latter figure, so 
that at present it is perhaps safe to say 
that the average cost of service to the 
800,000 domestic customers in this vast 
area is now about 2.75c. per kw.-hr. 


RuRAL ELECTRIFICATION PROGRESS 


The 1935 record of advancement in 
rural electrification in our Northwest 
territory is also impressive. As has 
been stated between 4,000 and 5,000 
farm customers have been added to the 
lines of our companies during the year 
representing an increase of approxi- 
mately 5 per cent. The average use 
made by the 95,000-odd customers in 
this category in the five states is well 
above 1,100 kw.-hr. in all but one state, 
and the average price paid by these 
customers per ‘kw.-hr. is only slightly 
higher than the average paid by domes- 
tic customers in urban centers. In four 
states in our territory more than 30 per 
cent of all farms are now receiving cen- 
tral station service and in two states the 
percentage runs to approximately 60 
per cent. In some counties with an in- 
tensive agricultural development, the 
percentage of farms served runs as high 
as 80 to 90 per cent. 

It is obvious, therefore, that the 
companies in this territory have been 
alive to the needs of our agrarian popu- 
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lation, and it is not surprising that 
these high percentages of rural electri- 
fication in some of our localities have 
been reached, since it is a fact that ex- 
periments in rural electrification began 
in the Northwest fully 30 years ago. If 
it shall be thought that greater progress 
should have been made in 30 years, it 
must be remembered that when private 
capital undertakes such a development, 
realizing it does not have an unlimited 
well of tax money or other source of 
funds from which it can absorb losses 
or issue subsidies, the development 
must progress along economic business 
lines and that is what has happened in 
our territory. Gradually our distribu- 
tion systems have been pushed farther 
and farther into the thinner settled 
areas and it has been only by dint of 
intensive cultivation of farm uses among 
these customers that we have been able 
to make our investments in these lines 
pay their way. A recent analysis of 
the cost of rendering service to farm 
customers, as portrayed i in one of the re- 
ports of the Rural Sales Bureau of the 
Business Development Section of our 
Northwest Association, indicates that 
many of these lines are probably not 
now paying their way. But by and 
large, rural electrification in this terri- 
tory is on a sound basis, and is being 
pushed forward from year to year as 


fast as the economics of the situation 
warrant. 


It is significant to note that out of 
the approximate $9,000,000 of ap- 
proved loans of the Rural Electrifica- 
tion Administration to build 8,000 
miles of line and serve 25,500 custom- 
ers all over the United States, only two 
small projects have been approved in 
the Northwest territory. These projects, 
in an isolated part of northern Idaho, 
contemplate an expenditure of $89,750 
to build 85 miles of line to serve 320 
customers, and these customers will pay 
$6.60 per month for the first 100 kw.- 
hr., or practically double the average 
rate enjoyed by farmers in many other 
localities in the Northwest served direct 
by private companies. This means that 
less than one per cent of the govern- 
ment’s largess in the form of electric 
service to farmers has thus far been dis- 
tributed in an area containing over 4 
per cent of the total number of farms in 
the United States, and with every addi- 
tional loan approved elsewhere this per- 
centage drops until shortly it will be 
infinitesimal. This can mean only one 
thing: that private capital through the 
privately owned utility companies in 
the territory has been several jumps 
ahead of the government, and that these 
companies have known and recognized 
the social and economic significance of 
electrifying the farms of America many 
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We must accomplish three 
things to survive the inevitable 
leveling process of economic 
law: (1) We must make our 
service so attractive to our cus- 
tomers and so valuable to them 
in relation to what they have 
to pay for it that they will 
want more and more of 
(2) we must meet our fixed 
obligations in the form of tax- 
es to our communities and in- 
terest on our debts; and (3) 
we must render to the thou- 
sands and thousands of our 
individual owners a reasonable 
return upon their investment. 





years before the government caught on- 
to this idea claiming credit for it in 1934. 

And so I say we have progressed in 
1935. 

This is a simulated convention of the 
Northwest Electric Light and Power As- 
sociation and I want to refer quite 
briefly to the high points in our asso- 
ciation activities of the past year. The 
“Presidential Addresses” of the past 
presidents in the three preceding “Con- 
ventions-in-Print,” have told in serial 
form of the throes through which our 
association went during times of greater 
stress. Even when things looked black- 
est our leaders recognized the value of 
association activity as a stabilizing in- 
fluence in our industry and determined 
to keep it a going concern. I think as 
we look back over those years and the 
efforts of the men most prominently 
identified with association activity dur- 
ing those times, we should pause to vote 
them our thanks. 

The closer some of us get to the work 
of the association, the more we appre- 
ciate its beneficial nature, the more we 
recognize the inspirational worth of the 
annual section meetings and the practi- 
cal value of the papers and reports on 
the many ramifications of our business 
published for the benefit of those who 
are unable to attend the meetings. 
Those department heads and those of 
their staffs who would keep abreast of 
the latest thinking in their particular 
fields, and who would perform their 
full duty to their companies and to 
themselves, will familiarize themselves 
with the material that comes out of 
these meetings such as is published else- 
where in this issue. In the field of 
business development and in that of en- 
gineering and operating, a wide range 
of pertinent and timely subjects have 
been covered in an analytical way, and 
many facts have been uncovered and 
assembled, from which conclusions can 


be drawn and courses of action can be 
charted. I cannot take the time or space 
to refer specifically to any of these sub- 
jects, but I can and do urge that you 
look over these reports in the following 
pages and see what is portrayed there- 
in that will be of definite, practical use 
to each of you in the conduct of your 
own job. 

May I take this opportunity to ex- 
press my personal thanks to the chair- 
men of the Business Development and 
the Engineering and Operation Sections 
and to their bureau and committee 
chairmen and personnel for the work 
they have done in preparing, presenting 
and publishing the proceedings of their 
respective annual meetings. 

The Accounting and Business Prac- 
tice Section is also active, though its 
meeting held later than the others, 
and will in fact be held during the 
month of this “Convention-in-Print.” 
This section, too, is deserving of our 
appreciation. Never in our history has 
there been a greater load placed upon 
accounting departments to keep pace 
with the ever more complicated regula- 
tory, statistical and accounting records 
now being required of us. Problems in 
this field go deep into the economic 
foundation of our industry and the de- 
liberations of the members of this sec- 
tion at its annual meeting this month 
will be, when brought back to their re- 
spective companies, of unquestioned 
value to the managements of these com- 
panies. 


A Note or WARNING 


This leads me to a note of warning 
without which I cannot close this so- 
called address. I started on a note of 
optimism and intend to close on one, 
but I would be insincere and untrue to 
my own beliefs if I did not throw out 
the thought that we are a long way from 
being out of the woods. The industry 
is facing problems today of the most 
fundamental character and no one can 
say what will be the ultimate outcome. 
We are literally fighting for our busi- 
ness lives through a mass of the most 
insidious kind of politico-social difhi- 
culties. Much of the responsibility for 
over-coming these difficulties rests with 
management and legal counsel. But 
running coincidently with this respon- 
sibility of management is the responsi- 
bility of everyone identified with this 
industry to provide a bulwark of satis- 
factory service and satisfactory rela- 
tions with customers and the public at 
large against which management can 
place its back for the fight. 

Under a capitalistic economic system 
such as we have. which recognizes the 
profit motive and encourages and re- 
wards the play of individual initiative, 
our industrv is now. and never has been 
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anything else but, a legitimate field for 
private endeavor. Evils have existed 
and have been corrected and as time 
goes on other evils may spring up to be 
corrected. There are no evils in our 
business that cannot be corrected by 
sane regulation that still leaves oppor- 
tunity for the exercise of initiative. 
There is no one amongst us who will 
resent this kind of regulation, but we 
should, and do, resent the kind of reg- 
ulation that makes us mere puppets of 
a government bureau, or worse, that re- 
duces our industry to such a state of 
weakness and ineptitude that govern- 
ment operation is the only answer. 

Let no one ever lose faith in the 
thought that he is in a legitimate private 
enterprise honestly conducted. The job 
for all of the thousands of good citizens 
who are employees in this industry, 
gaining an honest livelihood in the pur- 


suit of useful and worthwhile tasks, is 
to continue to tend to their knitting, do- 


ing their jobs from day to day in the 
same honest conscientious manner that 
they have always done them, remember- 
ing always that in our industry, as in 
every other private business enterprise 
in this great and most abundantly en- 
dowed country of ours, we must accom- 
plish three things to keep our heads 
above water and survive the inevitable 
leveling process of economic law. (1) 
We must make our service so attractive 
to our customers and so valuable to 
them in relation to what they have to 
pay for it, that they will want more and 
more of it; (2) we must meet our fixed 
obligations in the form of taxes to our 
communities and interest on our debts; 
and (3) we must render to the thous- 
ands and thousands of our individual 
owners, who, in accordance with time 





honored custom in this country, have 
risked their money with us in the hope 
of some reward, a reasonable return 
upon their investment. 


If we are successful in doing these 


three things, then the thousands of our 
employees will, by the simple operation 
of economic law, benefit; and so will 
the public both individually as custom- 
ers and collectively as communities. 
There is only one thing that can stop 


us from going forward to this three-fold 
goal and that is if the people of this 
country, expressing themselves as the 
government, say that this industry 
should be operated by the government 
without profit, or perhaps, even with 
some subsidy from other sources of gov- 
ernmental revenue. If this happens we 
shall have taken a long step toward 
socialism. God willing, it shall not 
happen! 


Ours Is a Forward-Looking Industry 


ROGRESS characterizes the ac- 
Preomptisimen of the electrical 

industry and of the Pacific Coast 
Electrical Association during the past 
year. In the electrical industry manu- 
facturers of appliances have brought 
forth improvements in design and effi- 
ciency which have greatly increased the 
appeal of their merchandise. Manu- 
facturers of wiring devices have de- 
veloped many items which meet long 
felt needs that were overlooked in the 
former press of business. Lamp and 
lighting equipment manufacturers have 
made great strides, both in development 
and in sales methods. Wholesalers have 
expanded their services to their cus- 
tomers. Contractors are attacking their 
problems from a new angle which will 
receive the full support of the rest of 
the industry. The inspectors have 
stepped into their rightful place in the 
industry picture and now take part in 
the cooperative planning. The utilities 
have made noteworthy rate reductions 
and have developed aggressive cam- 
paigns to aid dealer sales efforts. 

We hope to continue this trend and 
to speed it up by careful planning. 
Within the association the activities of 
the past two years have been directed 
toward this end. The problem contest 
was designed to stimulate thinking and 
bring out new ideas. The most gratify- 
ing result from the viewpoint of the di- 
rectors has been the varied occupational 
fields of the contestants. Substation 
operators, billing clerks, meter readers, 
telephone operators, line crews, ware- 
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Presidential Address of 
F. 0. DOLSON 


President, Pacific Coast Electrical Assn., 
Vice-president and General Manager, 
The Southern Sierras Power Co. 


house employees—all have participated 
and many have submitted some very 
worthwhile suggestions which have al- 
ready been put into practice to good 
advantage. 

Another gratifying aspect has been 
that the response has come from all 
branches of the industry. In this year’s 
contest, prizes were won by manufac- 
turers’ salesmen, wholesalers’ salesmen, 
contractors and power company em- 
ployees. Two first prizes went to manu- 


facturers, one to a wholesaler and one 
to a contractor. This bespeaks a reali- 
zation of the earnest desire to make the 
association truly an industry organiza- 
tion, with everyone in the industry co- 
operating and contributing to the prog- 
ress and development of the industry. 

The author of each prize-winning pa- 
per was sent to our annual spring con- 
clave at Fresno, where the papers were 
read and discussed. At this conclave a 
number of educational exhibits and 
skits were put on and the enthusiasm of 
the members was proof of their inter- 
est. The attendance of a large number 
of executive officers of the utilities and 
other branches of the industry and the 
active part they took in our meetings 
and our luncheon programs is very 
gratifying and is an indication that we 
are ready to go places together. 

Subjects discussed and dramatized at 
the Fresno conclave forcibly brought 
out: 

1. That the market for better light- 
ing is everywhere. 

2. That the field of house wiring of- 
fers unlimited opportunity for expand- 
ing our service. 

3. That standardization has far to 
go before the ultimate has been 
achieved. 

4. That highway lighting is a ban- 
ner which the electrical industry can 
bear with pride and determination. 

A perfect climax to these suggestions 
was the inspirational talk at our closing 
banquet by G. B. Buck, general com- 
mercial manager of the Public Service 
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Company of Colorado. Mr. Buck first 
described for us the wonderful prog- 
ress of the electrical industry in the 
past fifty years, and then convinced us 
that the surface has only been scratched 
and pictured the probability of even 
greater progress in the near future. 


The activities of the association this 
year followed in a general way the pat- 
tern established so successfully by the 
preceding administration. Preliminary 
conclaves were held last fall in San 
Francisco and Los Angeles, where pa- 
pers were presented outlining some of 
the major problems confronting the in- 
dustry. These papers were later pub- 
lished in ELectricaL West as a basis 
for the contest. Prizes for the best so- 
lution of these problems by members of 
the association were awarded at the 
Fresno meeting in April. The total 
number of solution papers was 744, 
which is 18 more than the number of 
entries in last year’s contest. 


The outstanding need of the industry 
as pointed out in many of the papers 
at the fall conclave, was for some 
practical method of effecting a closer 
coordination between the various 
branches. To meet this demand an In- 
dustry Coordination Committee was ap- 
pointed. This committee now consists 
of a San Francisco unit and a Los An- 
geles unit. On each of these units there 
is a representative of each branch of 
the industry who has been nominated 
by the group which he represents. The 
purpose of this committee is to provide 
a common meeting ground for the dis- 
cussion of problems affecting any two 
or more branches of the industry. 
These problems may result from a con- 
flict in policies, a lack of standardiza- 
tion which results in waste or needless 
duplication, or a need for coordinating 
sales effort to make them more effective. 


The most frequently repeated and 
emphasized point in the papers read at 
the conclaves last fall was the present 
lack of a medium to provide for such 
discussions and these two units of this 
committee have been appointed to meet 
this need. Other units may be ap- 
pointed elsewhere as necessity arises. 


It was also realized by our directors 
that the activities of the association 
must be changed and the scope of sub- 
jects increased to interest, if possible, 
all employees of all branches of the in- 
dustry. To accomplish this a planning 
committee was appointed. This com- 
mittee has a San Francisco unit, of 
which R. M. Alvord is chairman, and a 
Los Angeles unit, of which H. L. Har- 
per is chairman. A plan of operation 
was developed for the association which 
holds promise of great accomplish- 
ments. The plan was approved by the 
Directors and the new Administration 
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will put it into effect with such modi- 
fications as they find advisable. 

Membership in the association has in- 
creased at a most gratifying rate as 
additional firms have realized the value 
to all of the work which is being done 
and as individual employees have real- 
ized the advantages to be derived from 
their membership. 

The treasurer’s report shows that the 
association has operated within its ap- 
proved budget and its finances are in 
satisfactory condition. 

Whatever progress has been made 
during the year is due to the time so 
freely given by the committee chairmen 
and members, and the efficient work of 
our managing director and secretary, 
Victor W. Hartley. Credit is also due 


New Vitality for 


By K. W. KISSICK 
President, Rocky Mountain Electrical 
Assn. 


If the Rocky Mountain area can be 
accepted’ as criterion, the utility indus- 
try’s future presents a rather perplex- 
ing panorama—although not entirely 
devoid of its encouraging aspects. 

Faced on one hand with the necessity 
for expansion in plant and other facili- 
ties, the specter of rigid economy and 
reduced investment per customer in- 
trudes on the other. Bear in mind that 
we are delivering from 40 to 50 per 
cent more kilowatt hours than we were 
a few years ago with no appreciable in- 
crease in gross; also that we are bur- 
dened with several new brands of taxa- 
tion. Hence, there appears to be no al- 
ternative other than a reduction in fixed 
charges and the initiation of further 
efficiencies. 

One of the favorable aspects which | 
mentioned lies in the realm of refinanc- 
ing. On the present basis, private utili- 
ties may borrow without the disparity 
that has heretofore existed in this re- 
spect between them and the municipals. 
New municipal projects do not hold 
the same ready threat they did at one 
time, because of the leveling down of 
advantages they formerly enjoyed in ob- 
taining funds. 

While these and similar problems 
will tax our initiative and ingenuity, 
they can be successfully coped with. 
And while every company has its own 
individual problems with which to 
wrestle, there are numerous common 
obstacles for the industry as a whole 
to surmount. Upon these should be 
focused the best minds. In my opinion, 
concerted and unified thought and ac- 
tion are essential. Revitalized and in- 





to N. R. Sutherland, treasurer, whose 
work does not bring him into the lime- 
light, but nevertheless is a substantial 
contribution to the association. 

We are, as usual, indebted to ELEc- 
TRICAL West for the very efficient and 
interesting manner in which it has pub- 
lished the activities of the association. 

In looking back over the year’s ac- 
complishments, out of the many 
thoughts and suggestions obtained from 
the papers and conclaves, there is one 
idea which was approved by everyone 
and which appeals particularly to me. 
This is that the electrical industry must 
not consider selling its products cheap- 
ly, but that quality must be maintained 
and it must sell electrical service at a 
fair profit. 


Common Battle 


tensified trade association performance 
is the best method of attaining this end. 

In the Rocky Mountain region our 
business development program, besides 
helping to take the sag out of our lines, 
demonstrated what organized effort 
could do. The result, in emulation, was 
a recent quickening of engineering, ac- 
counting and other association activities 
—with immediate and concrete returns 
for numerous member companies. New 
and active committees are now func- 
tioning, pointing toward our fall con- 
vention, which is being designed as one 
of the most revolutionary and useful 
occasions of the kind ever attempted 
here. 

Light—domestic, commercial, and in- 
dustrial, as well as street, highway, 
park, and boulevard—also is receiving 
new and vigorous attention. Power 
sales also is the object of vigorous pro- 
motional effort. 

Adequacy, long neglected or ignored, 
is now making its impress upon the en- 
tire electrical fraternity of this terri- 
tory, as the realization dawns that it is 
fundamental in our program of ex- 
pansion. 

National endeavor in the fields of ac- 
counting and engineering is capturing 
the attention of utilities as they feel 
more and more what the absence of such 
national service and cooperation has 
meant in many matters of vital import 
to management. Likewise the various 
national sales promotion movements 
are being more generally accepted and 
adapted to local use. 

It is my firm conviction that the 
Rocky Mountain Electrical Assn. has 
entered its most useful era—possibly 
the most useful since the inception of 
organized endeavor in the industry of 
this portion of the nation. 





—— 





Round Table Discussion on the 


Utilities’ Radio Programs 


EREIN a group of utility adver- 

tising and publicity managers 

exchange ideas on the use of 
radio broadcasting as a means of in- 
forming the customer about the com- 
pany and its service, selling greater 
electrification and building business for 
the industry at large.. Comments on 
program objectives, audience response 
and other technical details of successful 
promotion via the air make this sym- 
posium of interest and value to the 
whole industry. 

Present are: 

H. A. Lemmon, commercial manager, 
Sierra Pacific Power Co., Reno, Nev. 

F, M. Raymond, superintendent of ad- 
vertising, San Diego Consolidated Gas 
& Electric Co., San Diego, Calif. 

C. B. Roth, advertising manager, Pub- 
lic Service Co. of Colorado, Denver, 
Colo. 

A. D. Church, sales engineer, San 
Joaquin Light & Power Corp., Fres- 
no, Calif. 

J. Lightbody, publicity manager, Brit- 
ish Columbia Electric Railway Co., 
Ltd., Vancouver, B. C. 

J. R. Gabbert, advertising agent, South- 
ern Sierras Power Co., Riverside, 
Calif. 

Laurin E. Hinman, executive assistant, 
Portland Electric Power Co., Port- 
land, Ore. 

H. D. Kem, advertising manager, Cali- 
fornia Oregon Power Co., Medford, 
Ore. 

L. A. Williams, assistant of president, 
Puget Sound Power & Light Co., 
Seattle, Wash. 

R. G. Kenyon, advertising manager, 
Southern California Edison Co. Ltd., 
Los Angeles, Calif. 

Chairman (requested to remain anony- 
mous.) 

CHAIRMAN: The use of radio broad- 
casting as a means of reaching the cus- 
tomers of our companies suggests many 
possibilities. However, this is a rela- 
tively new tool for the advertising and 
publicity departments and there is rela- 
tively little information available re- 
garding its application to the solution 
of public utility problems. Experience 
in the use of radio programs in the pub- 
lic utility field as represented by this 
group should be mutually helpful and 
perhaps serve as a guide in future 
planning. 

To start the discussion I would like 
to ask the opinion of this group on the 
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various objectives to which a radio pro- 
gram could be directed logically and ef- 
fectively by public service companies. 
In the case of my company we use a 
half-hour a week on the air to build 
load and develop a better understand- 
ing of our company’s place in the com- 
munity. We also use 15-min. trans- 
scriptions to build load and further the 
sale of specific types of equipment and 
appliances supplementing the transcrip- 
tions with daily “spots” in our metro- 
politan area. I presume that these are 
the most common objectives of a radio 
program, but I would be interested in 
hearing what other utilities are doing 
along these lines. 

Mr. Raymonp: One of the San Diego 
Consolidated Gas & Electric Co.’s first 
attempts in radio was the offering of a 
half-hour musical program called 
“Happy Kilowatts.” This program was 
designed to suggest the happiness that 
could be derived from giving something 
electrical as a Christmas present. The 
company’s next most successful broad- 
cast was titled “Public Enemies” and 
dramatized the discoveries in the field 
of medical science giving credit to such 
individuals as Louis Pasteur and other 
pioneers of public health. As might 
be inferred, the program was designed 
to educate listeners to the health value 
of electric refrigeration, and the result- 
ing sales indicated that the venture was 
highly successful. From the foregoing 
you can see that these programs are de- 
signed to sell various types of electrical 
appliances. The football season sug- 
gested a program predicting the results 
of football games on each successive 
Saturday. Football tickets were offered 
as awards and the entry blanks were 
distributed by radio dealers, the object 
of this program being to encourage 
football fans to visit dealers in radio 
receivers. 

One of our programs which realized 
sreatest value in creating goodwill for 
the sponsor was that dramatizing the 
life of Edison, entitled “Edison, the 
Miracle Man.” It was thought that the 
public would be interested in the per- 
sonal life of great men and that no per- 
sonality would be more appropriate to 
the electrical industry than Thomas 
Alva Edison. It was so successful that 
listeners asked to have the programs 
broadcast semi-weekly and _ possibly 
daily, instead of weekly. This program 
has been running for the past 8 months. 





Mr. Rotu: At the present time we 
have only one program on the air, this 
being a weekly, half-hour program 
Thursday night between 9:30 and 10 
p.m. This is our first real venture in 
radio, although we have used short pro- 
grams and occasional spots for some 
time. The object of our program is 
twofold: First, the institutional objec- 
tive of winning friends for the company 
and its policies, and second, the objec- 
tive of whipping the rate question and 
making our customers feel that they are 
getting their money’s worth and more 
when they pay their utility bills. 


The program is titled “Light on the 
West” and is a dramatic presentation 
with orchestral accompaniment.  In- 
cluded in each broadcast is a brief ad- 
dress by our vice-president and general 
manager, Mr. Guy W. Faller, and a 
brief closing commercial treatment 
which is adapted for various campaigns 
in load building which might be in 
progress during that particular week. 

Mr. Kem: Our past experience with 
utility advertising seems to show that 
advertising designed to build load 
through the sale of electrical appliances 
not only sells load building appliances 
but keeps present owners of such ap- 
pliances satisfied with the service ren- 
dered. The advertising of the Mountain 
States Power Co. and Copco is handled 
from the Medford headquarters and 
these two companies are sponsoring 
three 15-min. programs a week over 
each of six radio stations, the principal 
objective being to add domestic load to 
our lines through the sale of major 
electrical appliances. 

Mr. Cuurcu: The San Joaquin Light 
& Power Corp. first undertook the use 
of radio during 1934. There were three 
primary purposes behind this step 
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which were keyed with the remainder 
of our advertising program. The first 
of these objectives was the publicizing 
of our promotional rate offers last year 
beginning with the free electricity of- 
fer; second was the building of cus- 
tomer public goodwill; and third was 
the expansion of San Joaquin’s dealer 
cooperative program through the mer- 
chandising of electrical appliances. We 
also used a series of twice-daily spot 
announcements which will continue 
through 1936 to tie San Joaquin power 
merchandising up with it through the 
dealers’ campaigns. 

Mr. LicutBopy: At present our com- 
pany is running three programs, all of 
which cease in the summer. The first 
of these is the B. C. Electric Symphony 
Hour which is designed purely for 
building goodwill. The goodwill we 
obtain from this program is largely 
through our supporting the Vancouver 
Symphony Orchestra both by means of 
broadcasts and by means of symphony 
concerts in one of our public parks dur- 
ing the summer. 


Last winter we broadcast a series of 
bridge lessons, the object of which was 
to promote the Better Light-Better Sight 
program. These were put on twice a 
week, although I feel that this was a 
mistake as it is less likely that people 
would stay in two nights a week for a 
radio talk than one night a week. 

Our most successful program is a 
series of 15-min. farm talks broadcast 
weekly. Printed copies of each talk 
are prepared and the demand for these 
proves the popularity of this feature. 

Mr. LEMMon: Our company in “ 
past four years has done practically n 
radio advertising, so in answering aoe 
question we approach it from the point 
of view of the dealers in Reno who have 
used it. H. E. Savier & Sons and the 
Howell Electric Co. have been running 


radio advertising recently, Savier put- 
ting on a 15-min. twice- a-week program 
and Howell two or three spot announce- 
ments daily. The former’s program is 
designed to sell appliances and the lat- 
ter makes an atte mpt to get people to 
come in the store through the medium 
of the special home economists loaned 
by one of the manufacturers for the 
occasion. Radio’s other chief use in 
Reno has been to stimulate the attend- 
ance at cooking schools. Our local 
radio station was interested in the cook- 
ing schools and, in addition to plugging 
the schools heavily, supplied several 
15-min. talks by home economists on 
cooking, just prior to the schools. As 
a result they were very heavily attended 
although it is doubtful that radio can be 
given 100 per cent credit for the at- 
tendance. It must be remembered that 
five or six individual salesmen, with 
lengthy prospect lists, had actively so- 
licited these prospects and requested 
their attendance at the cooking schools. 


Mr. GABBERT: The Southern Sierras 
Power Co. has not used radio exten- 
sively in its advertising except in the 
Imperial Valley. In that district our 
affiliated companies have sponsored a 
news broadcast for three years or more. 
This presents a 30-min. program from 
6 to 6:30 p.m., six days a week on the 
local station and is rendered particular- 
ly for people in the rural districts, for 
the reason that they do not receive news- 
papers until the following morning. 
During the summer from June to De- 
cember, our companies put on 84 radio 
talks, the duration of each being from 
3 to 6 min. These talks are given by 
employees of the company and are ar- 
ranged to follow the news broadcasts 
for the reason that we believe many 
people were listening in at that time. 
The latter programs were educational in 


“Dramatic skits appeal” 


nature, describing the history, activities 
and policies of the company. 

Mr. Hinman: Our objective in radio 
advertising has been primarily to sell 
the services of electrical appliances 
and, by doing a good job of this, make 
friends with the public. We constant- 
ly stress the low cost of electrical serv- 
ice in our territory. At the present time 
we have one radio program at 10:45 
a.m., once a week, on Wednesday. We 
plan to increase this program to three 
times a week if it proves satisfactory. 
It consists of musical entertainment of 
the primitive rhythm type and is dis- 
tinctly different from any program on 
the air in our locality. This is the only 
program we are running but we use 
spot announcements on a number of 
stations. 

Mr. Wirtttams: The Puget Sound 
Power & Light Co. plans its radio ac- 
tivities so that each program serves a 
special purpose. We have two institu- 
tional programs. The Greater Wash- 
ington Hour, broadcast each Thursday 
between 8:30 and 9 p.m., is designed 
to bring interesting messages to the peo- 
ple of western Washington regarding 
the industrial development of the state. 
For the last several months it has been 
dedicated to the several chambers of 
commerce in towns of western Wash- 
ington and includes interviews of promi- 
nent men in these communities. The 
company feels that these programs 
should prove invaluable in soliciting 
goodwill of the different communities 
served. The Highlight Hour broadcast 
each Tuesday between 9:30 and 10 p.m. 
is an instrumental program with only 
incidental mention of the 


service. 


company s 
It is a program designed to 
contribute to home entertainment, and 
gives us an opportunity to present brief 
selling messages, short talks on timely 
subjects and to cooperate with certain 
civic activities. 
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In addition to these we have a mer- 
chandising objective with our home 
service program, broadcast Tuesdays 
between 10:15 and 10:30 a.m. This 
program presents timely subjects to 
women on electric cookery, menus and 
household hints. Music is interspersed 
in the program to lighten it and not 
make too much talking, and the guest 
speakers are arranged for from time 
to time to speak on special subjects of 
interest to women. This lends balance 
to the program and serves a dual pur- 
pose in that the programs of this nature 
are ordinarily publicized in the daily 
newspapers. 


Another series of programs is di- 
rected toward rural electrification. The 
first of these is the farm program broad- 
cast each Tuesday between 12:15 and 
12:30 p.m. The agricultural engineer 
of the company directs the program and 
it is designed to help the farmer and 
has built up a large audience because 
of its constructive nature. Subjects of 
particular interest to the farmer are 
used according to the theme during 
which the farmer is concerned with the 
various problems of produce. Copies of 
this program are made available to the 
company’s customers through its stores 
and there has been a great demand for 
this material because of its informative 
nature. The program has proven suc- 
cessful both as a goodwill builder and 
a load builder in the rural areas. 


Another farm service is the broadcast 
of produce quotations between 7:05 and 
7:15 a.m. daily except Sunday. These 
short broadcasts bring the farmer cur- 
rent market quotations on the produce 
he has to sell to the wholesalers. 


The last of the six programs now 
used by this company is entitled “Light 
Lyrics” broadcast each Monday between 
8:45 and 9 p.m. This program defi- 
nitely has proved that radio is an ex- 
cellent medium to sell the idea of Bet- 
ter Light-Better Sight. It is a combina- 
tion of instrumental and dramatic pre- 
sentations, the latter consisting of 5- 
min. skits taken from actual experiences 
of the company’s home lighting repre- 
sentatives and dramatized to point out 
the importance of safe and comfortable 
seeing in the home. Commercial an- 
nouncements call attention to the free 
lighting service provided by Puget 
Sound Power. 

Mr. Kenyon: The radio activities of 
the Southern California Edison Co. con- 
sist of participation in a cooperative 
radio program sponsored by the Elec- 
tric Home Institute. It is given daily 
from Monday to Friday inclusive at 
10:30 a.m. This is the Edison com- 
pany’ only radio program excepting 
100-word spot announcements used on 
as many as eight different stations dur- 
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ing merchandising campaigns. These 
spot announcements, often as many as 
eight per day per station, are scattered 
throughout the broadcasting hours. 

CHAIRMAN: These remarks are very 
interesting and indicate to me that there 
is a wide variety of both the types and 
number of programs that can be used 
effectively. Surely out of the experi- 
ence represented there should be some 
indication as to the types of programs 
which have the greatest public accept- 
ance. For instance, our company feels 
that specialized interviews with a back- 
ground of fine music and dramatized 
skits are effective in programs designed 
to build goodwill, while popular music 
recordings with a selling continuity in- 
terspersed appear to get results on pro- 
grams designed for building load or 
selling appliances. 

Mr. RaymMonp: I would like to hear 
some comments on that point. We all 
know that competition for public inter- 
est is extremely keen in all fields of 
publicity and advertising and in the 
opinion of so-called radio experts it is 
difficult to present any single radio pro- 
gram that will attract more than 30 per 
cent of the average radio audience. 
Jazz music may appeal to some and be 
tuned out by others. Similarly, some 
have a decided preference for male 
voices and, believe it or not, there is a 
very great number of listeners-in who 
demand popular music no matter how 
extreme. Perhaps the successful pro- 
grams on the air today will offer us a 
guide as to the type of programs hav- 
ing the largest universal appeal. One 
of the most popular forms of radio en- 
tertainment is probably the outgrowth 
of the old “shadow theater.” In the 
production of short skits such as exem- 
plified by the well-known programs 
“One Man’s Family,” “The March of 
Time,” “Calling All Cars,” etc. we find 
it is as near the universal appeal to all 
classes as radio is capable of offering. 
Our two programs, “Public Enemies” 
and “Edison, the Miracle Man,” which 
are dramatized skits, seem to bear out 
the fact that such programs both have a 
popular appeal and create a continuity 
habit in the listening audience. 

Mr. Hinman: While we have not had 
much experience with dramatized skits, 
we have endeavored to create a wider 
audience by the use of distinctive musi- 
cal backgrounds and good singers. This 
type of program seems to produce satis- 
factory results. 

Mr. RotH: Our present half-hour 
dramatic presentation is our first radio 
activity and as we have no previous ex- 
perience with other types it is difficult 
to say just what would appeal most to 
our listeners. 


Mr. Kem: We have tried practically 





every sort of radio entertainment dur- 
ing the several years we have been us- 
ing radio. My first attempt was to ob- 
tain local talent that would be accept- 
able to our listeners. This, however, 
we found to be impractical in the small 
communities since good talent is regu- 
larly not available. We then made up 
special programs after the manner of 
network reviews using phonograph rec- 
ords instead of personal performers. 
This was used with more or less success 
for a couple of years but since every lo- 
cal butcher, baker and florist doubtless 
uses exactly the same type of program 
and often the same phonograph records, 
that type of program has little to recom- 
mend it or make it outstanding. It is 
true that we obtain a fair percentage of 
listeners, principally because there was 
nothing else to listen to. 


Considerable pressure has been 
brought upon our company to use a 
classical type of program. However, 
since radio statistics seem to show that 
only 10 per cent of the population are 
interested in the classical type, we have 
consistently avoided it unless camou- 
flaged in some popular manner. 


We have made several efforts to ob- 
tain something to provide a really 
worthwhile program comparable to the 
large network programs. We gave one 
transcription period a 3 months’ test 
which was very encouraging, and we 
have just signed a new contract for a 
different type of transcription program 
and have worked out several refine- 
ments which should do much to im- 
prove our listeners’ reaction. It is easy 
to add a special opening and closing 
recording of fanfare and special an- 
nouncements to such a_ transcription. 
There is an astonishing variety of very 
fine programs comparable to the best 
on the networks which are available in 
transcription form and at a very reason- 
able cost. 


In small communities, there is no 
time during the day when you can reach 
the entire family through our small 
stations except at the lunch hour. Dur- 
ing the lunch hour the entire family 
is usually assembled, and a program 
to reach them should be of the musical 
type which does not require close at- 
tention. We used such musical pro- 
grams during the noon hour for several 
months and succeeded these with a 5- 
min. talk feature by two nationally 
known radio artists. This is an all- 
talking program of the continuity, epi- 
sode type, built to appeal principally 
to women. When this contract runs out 
we expect to switch to an entirely dif- 
ferent type of program, probably varied 
between old fashioned songs, Irish 
songs, and perhaps an Argentine or- 
chestra, alternating these various types 
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on our three 15-min. programs a week. 
However, a program of this type must 
be with the very finest artists obtainable 
if it is to be at all acceptable. 


Mr. Cuurcu: Our programs are gen- 
erally designed to combine helpful serv- 


ice with entertainment. Our first series 
of 26 programs represented by the San 
Joaquin’s home service director, Miss 
May Layton, included the presentation 
of guest speakers, stylists in women’s 
clothes, meat cutters, grocers and others 
with messages of direct benefit to the 
housewife. Included also were recipes 
and cooking shortcuts presented by Miss 
Layton. In the second series greater 
stress was laid on the presentation of 
recipes and a more elaborate musical 
background was employed. For music, 
a special trio presented a series of 
classical and semi-classical numbers in- 
cluding some modern popular numbers 
but avoiding anything that might be 
classified as “jazz.” The guest speaker 
idea was retained for a few of these 
programs but in the main they accented 
some special appliance or some cur- 
rent local event. 

In the third series, also built around 
Miss Layton, the musical features were 
subordinated and the feature of the 
series of 26 broadcasts was the house- 
hold hint contest open to all listeners 
with five prizes of $1 each for the five 
household hints selected and read over 
the air at each broadcast. This latter 
program provided a plan to encourage 
listener response by means of the con- 
test. It proved highly successful. Our 
spot announcements also have been very 
successful in supplementing newspaper 
advertising and dealer demonstration 
displays of many appliances. 

Mr. Lemmon: The dealers in Reno 
have tried symphony, jazz, skits, and 
spot announcements but report no out- 
standing success with any one type. 

Mr. GaBBERT: In our programs we 
have stressed the service features and 
have used no special entertainment such 
as symphony, jazz or skits. They have 
been made up entirely of news features 
and educational talks. In connection 
with the latter the features which 
seemed to secure best results and most 
attention were programs put on by local 
employees who are known to the lis- 
teners. Our news reports were popu- 
lar, as I said before, because our lis- 
teners are not provided with the fast 
newspaper service available in other 
sections. 

Mr. Wituiams: We have made only 
occasional checks in our programs and 
therefore analysis of the programs 
which serve us best would not be quite 
as accurate as if they had been more ex- 
haustive. From the actual response 
basis, the “Light Lyrics” program 
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which is a combination instrumental 
and dramatic program, each a 15-min. 
program consisting of music with a 5- 


min. skit, has shown best results, with 
the farm program running a close 
second. 


Our Greater Washington Hour, from 
a long pull basis, is showing tremen- 
dous results in educating our citizens to 
the advantages of their own communi- 
ties as well as the service rendered by 
our company. Of course the lighting 
and farm programs, dealing as they do 
with sales, can be measured more read- 
ily than the Greater Washington Hour 
which deals with the intangibles of 
goodwill. These results check fairly 
well with Mr. Raymond’s remarks. 

CHAIRMAN: I was interested in Mr. 
Church’s statement concerning the plan 
to encourage and check listener re- 
sponse as used in his last series of pro- 
grams. Measuring the results of radio 


advertising and promotional programs 
is a problem about which very little is 
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TWO radios in the home 
mean 50 little in cost and 
so much in enjoyment. 
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Typical tie-in ad used in San Diego 
radio-promotional campaigns 


I think all of us would like to 
hear details of results which have been 
obtained by 


known. 


various programs. 

Mr. Cuurcu: The San Joaquin’s 
“Household Hints” contest which of- 
fered five prizes of $1 each for the five 
household hints selected from the group 
turned in by the listeners each week was 
very successful. In thirteen weeks there 
were 1,289 contestants who submitted 
household hints not confined to elec- 


trical appliances. These contestants 
submitted more than 4,500 entries. 
From these 140 hints were selected, 


read over the air and published, the 


prizes being sent to the contestants in 
specially printed billfolds. The great 
majority of responses were from the im- 
mediate territory served by this com- 
pany, but all parts of the company’s 
territory were represented, and there 
were some entries from widely scattered 
points outside. To all who contributed 
a hint, a booklet incorporating the 140 
prize winners was sent. The requests 
for additional copies of this booklet 
necessitated an additional printing. 

I believe the spot announcements 
may be made more effective than most 
people think, if our experience is any 
criterion. For instance, in our electric 
ironer campaign, conducted during Feb- 
ruary and March, a total of 220 ironers 
was sold by dealers as compared with 
80 sold during the similar period of 
1935 without any campaign effort other 
than desultory newspaper advertising. 

Mr. Kenyon: The Electric Home 
Institute program, in which the Edison 
company is cooperating, is now in its 
twenty-eighth continuous month on the 
air. Mary Holmes, director of the In- 
stitute, carries on a purely conversa- 
tional type of program. Maybe it’s per- 
sonality, but she receives anywhere be- 
tween 35-and 50 letters a day re gularly, 
and this number mounts up when any 
special booklet is offered or a contest is 
carried on. As a specific example of 
radio acceptance on the part of the cus- 
tomers, the Electric Home Institute put 
on a course in canning, in August and 
September, 1935. When the course was 
completed, each woman who wished was 
permitted to send a jar of her own mar- 
malade to compete for a group of ten 
prizes, the capital prize being an elec- 
tric range. Over 800 jars of marmalade 
were sent in in this contest. I think that 
this speaks well for a good program of 
helpful household ideas. 

Mr. Hinman: While I cannot say 
just exactly how well accepted our pres- 
ent program handled by Jane Marden, 
Pepco home economist, is being re- 
ceived, a previous program of a similar 
type which we had for a year in 1933 
pulled very good results in the way of 
fan mail. The actual business we re- 
ceived from the program was ual to 
trace. However, I present this sum- 
mary of nine months of fan mail on the 
former program which indicates that 
there were quite a few people interested 


enough to write to the company about 
1a 

Month Tota Oregor Wash Othe 
April 79 63 lf 

May . 155 131 4 

June .. 153 138 15 

July Rina ome 80 65 14 

August .... 81 71 8 
September ... 57 28 7 

October ..... 59 44 12 
November .. 96 E 19 


December 1-14 46 38 
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In this connection I would like to 
know what hours are considered best 
for the various types of programs used 
by other companies. Our company has 
confined its radio activity to the home 
economist’s presentation. We endeav- 
ored to find out what hours during the 
day would be most suitable by means of 
a telephone survey in which 386 tele- 
phone calls to listeners were made dur- 
ing three days, Tuesday, Wednesday 
and Thursday. The results are as fol- 
lows: 


RESULTS OF KGW RADIO SURVEY 
2-2 :15 p.m. 


(Al Pearce 
9-9:15 a.m. 1:45-2 p.m. and 

(Pepco Cheerio) His Gang) 

386 Calls (Tues. 103 Calls 152 Calls 

Wed. & Thurs.) (Friday) (Tuesday) 
No Radio ... 2.1% 1.0% -7% 
Not Listening 49.2% 38.8% 37.5% 
ne. abvane 11.4% 6.8% 15.1% 
ET ase ele 5.2% 2.0% 2.6% 
Other Stations 2.6% 2.0% 2.0% 
No Answer. ..29.5% 49.4% 42.1% 
100.0% 100.0% 100.0% 


In checking the time, we also made 
103 calls on Friday, from 1:45 to 2 
p.-m., the results of which are also 
noted. Al Pearce and his gang was at 
that time a very popular program, so 
we checked their audience on 152 calls 
on Tuesday, and were surprised to find 
that they had only 3.7 per cent more 
listeners than did we, and that the num- 
ber who did not answer the ’phone, in- 
creased from 29.5 per cent as shown, 
from 9 to 9:15, to 42.1 per cent in the 
afternoon. 


CHAIRMAN: Those figures are ex- 
tremely valuable, and they check with 
our opinion that for straight feiainine 
appeal at a low cost 8 to 9:30 a.m. or 
3 to 4:30 p.m. are the best periods. For 
music or dramatizations having an ap- 
peal for the entire family, 7 to 9 p.m. 
seems to be the best time if it is possible 
to obtain it. Spots, of course, can be 
used effectively any time. 


Mr. Kem: Our experience checks 
with Mr. Hinman. When we changed 
to the all-talking program of the con- 
tinuity episode type built to appeal to 
women we changed our time on the air 
from 12:15 noon to sometime between 
9 and 11 o’clock in the morning. Of 
course in our territory the stations are 
small and broadcast only during the 
daylight hours which confines our activ- 
ities somewhat and makes the selection 
of the proper time all the more import- 
ant. 


Mr. GABBERT: Our best success has 
been in the evening hour about the time 
people were at home for dinner. This 
of course is a local situation which 
might not prove successful over the 
large networks which we have not used. 
During the summer season for about 
three months or more, outside radio 


46 


Cooking schools used by many 


stations are not received well in the Im- 
perial Valley at this time and for that 
reason our programs have attracted con- 
siderable attention. 


Mr. Rotu: For our type of pro- 
gram which is the combination of 
drama and music, there is only one time 
and that is in the evening. Our pro- 
gram goes on at 9:30 which is probably 
half an hour later than should be used. 
On account of competition with network 
programs on the local stations, how- 
ever, 9:30 was the best time we could 
get. Competition with national network 
programs for time is an important fac- 
tor in the formulation of a successful 
radio advertising campaign. 


Mr. Wiuuiams: I agree with Mr. 
Roth. Our greatest problem has been in 
obtaining the most advantageous time 
for each of our six broadcasts. Natur- 
ally, the network stations have larger 
listening audiences. They also have pre- 
dominant national programs which take 
precedence over locally sponsored pro- 
grams and this, from time to time, has 
caused inconvenience as we find our- 
selves in the position of having the pro- 
gram we sponsor shifted in time occa- 
sionally, which means that our listening 
audience is broken up. We try, how- 
ever, to put our instrumental programs 
on during the evening hours, our home 
service program during the morning. 
Our farm broadcasts are generally most 
appreciated early in the morning and 
dtring the noon hour and the results 
from our programs indicate that for our 
territory at least this arrangement 
proves quite satisfactory. 


Mr. Licutspopy: The best hours of 
the day are those in which there is least 
competition from chain broadcasting, 
but again there is the difficulty men- 
tioned by Mr. Williams in knowing 
what is going to be on the chain. You 
may choose what appears to be a blank 
period only to find next week a new 
program on from the east which takes 
away half your audience. 


Mr. Cuurcu: I am glad to have 
these opinions. Our company has not 
yet developed any programs other than 
those designed for the housewife and 
therefore are presented during the 
morning hours. These programs have 
the disadvantage of reaching but half 
the family and while they have excel- 
lently served the purpose for which 
they were designed, consideration is 
being given in plans for the future pro- 
grams which will attract the whole fam- 
ily. 

CHAIRMAN: There has been some 
mention made of the relationship be- 





tween the type of program and its pub- 
lic acceptance. One of our greatest 
problems in the metropolitan area is to 
afford talent and the type of program 
which can compete with the network 
shows in arousing public interest. Pro- 
gram arrangement also is important in 
this connection. I would like to hear 
comments on what each of you feel is 
the greatest problem in presenting a 
successful radio program. 


Mr. Hinman: In our case obtaining 
talent has been our biggest problem be- 
cause we feel that it not only has to 
compete with the national programs but 
has to lend dignity to our organization. 


Mr. Kem: Selecting suitable talent 
in our territory is practically out of the 
question and we have resorted to tran- 
scriptions which, as I have mentioned, 
can be had for a nominal cost and 
which provide a wide variety of high- 
class talent. Transcriptions also sim- 
plify the presentation of the program. 


Mr. Lemmon: I agree with Mr. 
Kem in that transcriptions offer both 
good talent and scripts. I would say 
that the greatest problem in presenting 
radio programs aside from the financial 
one is the question of arousing public 
interest and creating the habit of listen- 
ing to the utility program. Radio has 
not yet solved the problem of a prompt 
method of measuring both the number 
and reaction of its listeners to each pro- 
gram. 


Mr. Rotu: For our type of pro- 
gram, our greatest problem is that of 
script. To produce one original dra- 
matic show each week and keep it high 
in standard and interest we have found 
to be a very difficult job. The matter 
of talent has not bothered us for the 
production end is handled by the local 
broadcasting station. Of course arous- 
ing public interest in the program is 
important but it depends upon the main- 
tenance of an interesting presentation of 
the highest quality. 


Mr. Licutsopy: My remarks will 
concur with the opinions expressed by 
the two previous men. To me the great- 
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est difficulty about radio advertising is 
getting some definite data to work on 
such as circulation, audience response, 
etc. Some stations can promise you an 
audience of 50 per cent of all listeners 
by means of a sport broadcast, but the 
question is whether this audience would 
not be more resentful against advertis- 
ing than favorable and whether that 
particular audience was the type of per- 
son you wished to reach with your pro- 
gram. In spite of the undoubted suc- 
cess of radio advertising in many chan- 
nels, we must admit that a great deal of 
it is still guesswork. 


Mr. RayMonD: In most areas, the 
competition of network programs makes 
it impossible for the local business con- 
cern to present a musical program of 
equal merit due to production costs, 
lack of talent, etc. Perhaps he must 
resort to transcriptions of some unique 
and different form of presentation that 
will attract the local public interest 
away from the net programs. I believe 
this is brought out by Mr. Hinman who 
mentioned that they used a program of 
primitive rhythm which was distinctive 
and identified the program from all 
others. Contests of various types have 
also proven a successful interest builder 
in our series of programs. 


Mr. Cuurcu: The San Joaquin 
Light & Power Corp. has found its tal- 
ent among its employees. All programs 
presented, with the exception of the 
music, have been arranged and pre- 
pared by San Joaquin Power employ- 
ees, and local musicians have been used. 
It is the plan of the company, whenever 
possible, to utilize local talent of the 
best available in future programs with 
the preparation of the script in the 
hands of its own advertising depart- 
ment. It should be pointed out that the 
solutions to the radio programs found 
by this company so lar have been made 
possible by local conditions, one radio 
station covering most of the territory, a 
good supply of well trained local talent 
coupled with the barrier of distance 
from other talent supplies, and the 
splendid cooperation of dealers asso- 
ciated with the appliance sales pro- 
gram. 


For all our programs the policy of 
using local broadcasting stations has 
proved satisfactory. One station, KNJ, 
has been found to cover the major por- 
tion of all the territory served by the 
company, but in one case station KERN 
was used for a local campaign in Bak- 


ersfield. 


Mr. Lemmon: In smaller localities 
the utilities have no choice but to accept 
the offerings of local stations in plan- 
ning their radio advertising programs. 
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Mr. Rot: The station used by the 
Public Service Co. of Colorado is KOA, 
the dominant station in this region. 
There are two stations which we could 
use but KOA is the larger and has 
greater state coverage. Since we operate 
thirteen districts it is important for us 
to buy time on a station that would give 
us as nearly complete coverage as pos- 
sible. We found that small local sta- 
tions do not pay. Using them is just 
like advertising in city weekly newspa- 
pers of small circulation. 


Mr. Kenyon: We find that the local 
station covers our territory adequately 
and so far we have been very well satis- 
fied with the results obtained from the 
program in which we are participating 


over KNX. 


Mr. Hinman: We have broadcast 
our radio program over KOIN, a local 
station, but have used the spot an- 
nouncements in the evening tieing in 
with chain network programs. Spot an- 
nouncements are broadcast from a num- 
ber of stations. 


CHAIRMAN: It seems that practically 
all utilities are using radio broadcast- 
ing to some extent. Because of this fact 
the question is sometimes heard, 
“Would a cooperative program aimed 
to build acceptance for electric utilities 
in the West and broadcast over a west- 
ern network be desirable?” In my 
opinion radio is a valuable medium but 
it must be adapted to a particular prob- 
lem of a particular company. What 
works for one utility will not necessar- 
ily work for another. A network pro- 
gram for the whole territory might be 
desirable if cuts for local commercial 
statements could be arranged. On the 
other hand the outlying areas which are 
not served by the chain network stations 
and in which the big metropolitan sta- 
tions do not give reliable reception, it 
might be difficult unless the program 
were transcribed for use of local sta- 
tions in such areas. 


Mr. Kem: Six months ago my an- 
swer to that question would have been 
“ves.” However, due to my experience 
in the last six months with an attempt 
to introduce such a program my pres- 
ent opinion is “no.” A very worthwhile 
program was offered on a cooperative 
proposition that seemed fair and ac- 
ceptable to all concerned. The quality 
of the recording was of the best. The 
artists used were some of the most pop- 
ular on the air. The material in mak- 
ing up the program was of a type which 
which received the most successful re- 
sponse from large network audiences. 
The recorded announcement was suit- 
able for use by any utility anywhere 
and had punch enough to be effective. 


Sufficient space was left for local an- 
nouncements and in every respect, to 
the best of our belief, the program was 
ideal and as good as could be obtained. 
Yet in advertising conference, which the 
utility advertising department heads 
held recently, this transcription service 
was brought up for discussion. I was 
forced to the conclusion that the assem- 
bled advertising men either had failed 
to hear an audition of the program and 
had their information only from hear- 
say, or that they had been swayed by 
selfish interests of advertising agencies 
handling their account. Previously we 
had wired our acceptance of our share 
of the cost of producing such a program 
but later were informed that nearly 
every company to whom the idea had 
been submitted had insisted upon spe- 
cial insertions of interest only to their 
own particular company. Naturally, 
this was out of the question and the 
program was dropped. I do not be- 
lieve that a better program for this pur- 
pose could be built up or one that 
would be more generally useful. From 
the reception it received I am forced to 
conclude that a cooperative program of 
this type could not be made that would 
be acceptable to all concerned. 


CHAIRMAN: As I said before the 
idea of a cooperative program has pos- 
sibilities. One thought that was not 
brought out in this discussion is the fact 
that such a program might be made to 
bear a large share of its cost. For ex- 
ample, one utility in the metropolitan 
area of the Pacific Coast made careful 
checks of the load on its distribution 
system and found that there was an im- 
mediate drop of approximately 15,000 
kw. of demand at the conclusion of a 
popular evening news broadcast. Un- 
doubtedly this represented both radio 
and lighting loads which were turned 
off after the program. Those people, 
who stayed up to hear the program, 
then retired. A program which would 
have sufficient popular appeal and 
placed on the air immediately following 
such a broadcast might retain this block 
of load for 30 or 45 min. longer. This 
amount of load would represent be- 
tween $200 and $300 additional reve- 
nue, which, multiplied by the number 
of utilities participating in such a co- 
operative program, would represent suf- 
ficient money to buy the best talent 
available and the network time neces- 
sary to build an outstanding program. 


As Mr. Raymond said earlier in the 
discussion, radio is still in the experi- 
mental stage, but I feel that the inter- 
change of ideas as represented in this 
symposium, if it could be obtained at 
frequent intervals, would serve as a 
very helpful guide in utilizing this me- 
dium effectively. 
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If Regulation Breaks Down— 
Then What? 


r \HIS is a new experience for me. 
I have $poken in person to nu- 
merous audiences and on various 

occasions I have sent my voice out over 
the ether waves to unseen listeners. But 
never before have I had the pleasure 
of “addressing” a Convention-in-Print. 
In these “remarks” I may not observe 
the proper technique; I may violate the 
established rules of etiquette or be 
guilty of other improprieties. In my 
shortcomings I appeal to your charity 
and console you with the disclosure that 
you are fortunate I am not talking to 
all of you assembled in the flesh. This 
will be one occasion when you of the 
electric utility industry can walk out on 
the speech of a regulatory official with- 
out embarrassment or fear of official re- 
prisal. If you have long nurtured the 
secret desire to administer a deserved 
snub to egotistical and officious commis- 
sioners, let your heart leap for joy. The 
hour of your triumph is at hand. Simp- 
ly turn the page to an appealing adver- 
tisement about lightning arresters and 
laugh at the old fear. 

Before anyone flips this page, how- 
ever, let me assure you that it is a very 
real pleasure to be able to greet the 
thousands of men and women who have 
contributed so much to make our West- 
ern homes the national leaders in con- 
sumption of electricity. And for this 
opportunity I am deeply grateful to 
EvLectricaL West. -There are a great 
many topics concerning the industry 
and the regulatory bodies which might 
be discussed with some degree of profit 
to all of us. When I went over the list 
of possible subjects I found that all of 
them were of engaging interest and I 
was in a quandary as to which should 
be selected for special attention. While 
I was invited to address you as the rep- 
resentative of state commissions, some 
of the things I have to say must be 
taken as my own personal views and 
not the expressions or opinions of my 
fellow regulatory officials of the West- 
ern states. 

As I scan the story written by the in- 
dustry and the state commissions during 
the past year, | am impressed first of 
all with the encouraging evidence of re- 
covery and expansion into a more inten- 
sive cultivation of the field of public 
service. The depression seems to be 
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losing its hold upon the electric utilities 
in the West and I look forward confi- 
dently to continued definite improve- 
ment. This in turn must bring cheer 
to the many thousands of people who 
are associated with the business from 
within and also to the thousands who 
depend upon the stability and growth of 
the industry for so many of the modern 
necessaries and comforts of life. 

The utilities themselves are entitled 
to no small measure of credit for the 
improvement which has been noted. 
Management has generally sought to 
take advantage of every favorable situa- 








In this masterful address on 
regulation Mr. Schaaf says 
“this will be one occasion 
when you of the electrical in- 
dustry can walk out on the 
speech of a regulatory official 
without embarrassment or 
fear of official reprisal.”” The 
editors caution against taking 
this remark by Mr. Schaaf 
seriously because he brings 
the industry a message of 
commendation and construc- 
tive value. 


tion and has taken the initiative in 
meeting and solving the ever increasing 
number of new problems which face the 
industry. We of the regulatory branch 
of this great public service activity may 
well, and we do, congratulate the of- 
ficers and employees of the companies 
upon their achievements during the 
year. 

At the same time, I believe the vari- 
ous state commissions may validly 
claim some credit for the progress 
which has been recorded. Whatever 
may be said about the actual or sup- 
posed inactivity and indifference of reg- 
ulatory bodies in the past, I think they 
are now, particularly in the West, ex- 
hibiting commendable enterprise and 
intelligence in fostering policies and 
practices designed to assure “continued 
adequate service at reasonable cost.” 

Among the most hopeful trends no- 
ticed during the past year I would list 
the tendency of public authority and 
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private management to get together 
around the table and really cooperate 
in solving common problems to the end 
that the people might be assured of a 
larger measure of public service. Regu- 
lation is expensive any way you look 
at it, but it is doubly so if its machinery 
consists only of elaborate formal pro- 
ceedings. For my part I can testify to 
the fact that very satisfactory results 
can be obtained by resorting to formal 
procedure only when the informal meth- 
od of approach has been tried and 
found unproductive of adequate results. 
Yet our experience shows that there is 
still room for improvement in the re- 
lations between the utilities and the 
state regulatory bodies. It shows also 
that we might very profitably modern- 
ize and vitalize some of the laws which 
define the authority and duties of our 
state regulatory bodies. 

Today technical genius is joining 
forces with political and economic con- 
ditions in challenging the ingenuity of 
management. During the wild 1920’s it 
was easy for management to show a 
gratifying record of growth and expan- 
sion, but some of the apparent growth 
was reared upon false foundations. 
The flood of the depression shattered 
those defective understructures and 
threatened the very existence of a large 
part of the industry. Then sanity and 
sound business judgment again reared 
their voices around directors’ tables and 
even though capital was frozen and 


Electrical West—Vol. 76, No. 6 





pro; 
aw 
the 
sum 
line 
of j 
viva 
tuni 
util 
offic 
rebi 
pan 
and 
pha 
vate 
N 
gag) 
com 
ing 
imp 
cont 
and 
The 
reex 
new 
and 
subs 
loac 
sam 
best 
the 
plor 
ende 
you! 
the 
ulti 
staff 
proj 
der 
look 
syst 
Man 
duri 
who 
vari 
very 
swe! 
of tl 
“auc 
here 
were 
whic 
the 
TI 
the 
are 
more 
there 
the 
velo 
I cai 
a de 
shap 
fund 
Ame 
the 
may 
are s 
yond 
that 


June. 








ce 


the 


-rn- 
Lich 


our 


1ing 
con- 
y of 
’s it 
wa 
pan- 
wth 
ions. 
ered 

and 
arge 

and 
ared 
and 

and 


cence 2 


progress was arrested, the industry as 
a whole survived and anxiously awaited 
the dawn of better days. With the re- 
sumption of business activity in all 
lines of commerce and the unloosening 
of investors’ purse strings and the re- 
vival of the faith of our people, oppor- 
tunities again came within the grasp of 
utility executives. Today intelligent 
officers are turning their attention to the 
rebuilding of their systems and the ex- 
pansion of markets for their commodity 
and the betterment of service and other 
phases of operation, thus assuring pri- 
vate profits and public benefits. 


New technical developments are en- 
gaging your interest. Power costs must 
come down, so your engineers. are study- 
ing new types of generators,-new super- 
imposed high pressure units, new self- 
contained unit stations at load centers, 
and other ideas that hold great promise. 
The problems of transmission are being 
reexamined. You are thinking about 
new uses of synchronous condensers 
and other devices in the power house, 
substation and on the line to increase 
load carrying capacity, while at the 
same time reduce costs. Many. of your 
best minds are searching deeply into 
the records of actual experience and ex- 
ploring fields of modern thought in an 
endeavor to improve the functioning of 
your distribution systems and decrease 
the expense of delivering energy to your 
ultimate customers. Business and sales 
staffs are being increased and their ap- 
propriations are being enlarged in or- 
der that no opportunity may be over- 
looked to build up the load on your 
systems and improve your load factors. 
Many interesting stories will be told 
during this Convention-in-Print by men 
who have been blazing trails in these 
various directions and searching the 
very horizons of thought for new an- 
swers to old problems. I will be one 
of the most interested members of their 
“audience” because I am convinced that 
here we will receive a preview, as it 
were, of the tremendous development 
which the industry is going to record in 
the next few years. 


The possibility, and in some instances 
the imminence, of public competition 
are spurring private management to 
more enlightened efforts. I realize that 
there are many people connected with 
the industry who look upon this de- 
velopment with gloom and foreboding. 
I cannot share such pessimism. I have 
a deeper faith in the Divine plan which 
shapes our destiny. I believe in the 
fundamental fairness and justice of the 
American people. I am convinced that 
the purposes to which electric energy 
may be turned for the benefit of man 
are so many and varied and so far be- 
yond any uses we have yet captured 
that in the future, even the near future, 
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there will be room for all of the elec- 
trical enterprises now conceived and 
that private and public management 
will ultimately cooperate harmoniously 
to the benefit of all parties concerned. 

“The public be damned” has largely 
disappeared from the list of principles 
which guide our utility executives. 
They recognize quite generally that the 
electrical industry de -pends for its suc- 
cess upon healthy public relations quite 
as much as upon sound technical prog- 
ress. This fact is being viewed as an 
operating problem which must be met 
and solved with the same intelligence 
and good grace as characterizes the 
working out of solutions to other oper- 
ating questions. There is ample justi- 
fication for believing that continued im- 
provement will be experienced in this 
direction and that added benefits will 
accrue to the companies themselves as 
well as their customers and the public 
generally. Of course, I severely con- 
demn the activities of demagogues and 
unprincipled men, whether in public or 
private life, who distort the truth and 
spread calumny and falsehood in order 
to promote their own sinister designs. 
I look for a rapid decline in the influ- 
ence of these gentry because I believe 
it is still true that ‘ ‘you cannot fool all 
of the people all of the time.” 


Akin to this problem of public rela- 
tions generally is that of relations be- 
tween “ts utilities and the regulatory 


bodies of the nation and the several 
states. Intelligent and effective regula- 
tion is essential to the progress and 


well-being of the industry itself. Any- 
one who denies that principle betrays 
his ignorance of the facts of history and 
the essential characteristics of human 
nature. Regulation then is hecessary, 
and the problems which regulation 
germinates must be met in the same good 
spirit and with the same high order of 
intelligence which are considered essen- 
tial to the effective solution of ordinary 
operating problems. 

From the standpoint of both the com- 
missions and the utilities, 
neither a matter of laws alone nor of 
men alone. It is a combination of the 
two. You may have public service laws 
which are perfect on paper, but pro- 
duce no beneficial results because they 
are thwarted by the men who rule the 
utilities or are unwisely administered 
by public officials. On the other hand. 
you may have statutes which are incom- 
plete or in some respects positively un- 
sound and yet enjoy good results be- 
cause the administration thereof by 
public authority and the submission 
thereto by private management are of 
a high and public spirited order. Of 
course, the ideal situation is to have 
good laws coupled with wise and pro- 
gressive management and intelligent ad- 


regulation is 


ministration. The best insurance against 
unhappy results from regulation is, of 
course, wisely conceived and intelligent- 
ly framed legislation. When sound and 
progressive principles are written in the 
books for their guidance, the courts can 
be trusted to mitigate in large part the 
effects of poor administration and surly 
acceptance. 

To illustrate my point may I point to 
the common deficiency in the statutory 
definition of the authority to regulate 
rates. Every such statute charges the 
public officials with the duty of estab- 
lishing and maintaining fair, just rea- 
sonable and sufficient rates. What are 
fair and just rates? What are reason- 
able rates? What are ne rates? 
The statutes do not tell us. s far as 
they go they simply state a riod 
but as interpreted by the courts the 
words have come to mean rates which 
the “elaborate calculations of engineers 
and accountants” demonstrate will pro- 
duce a sufficient 
operating 


income to meet all 
expenses, depreciation and 
taxes, plus a profit pegged at a more or 
less arbitrary level. In other words the 
sole rule established by the statutes and 
the courts is that of cost of service. yet 
anyone who has had the slightest con- 
tact with the actual operation of a util- 
ity enterprise knows. that there are many 
other factors determining the actual 
level of rates. Under varying circum- 
stances different factors will have con- 
trolling weight in the fixing of rates. 
In one instance cost of service may be 
the true guide. In another instance the 
value of the service may control the 
price which may be charged therefor. 
In another instance the ability of the 
customer to pay may set a definite limit 
bevond which the rate 
another 


cannot go. In 
instance the desire to. induce 
sreater consumption or to improve the 
system load factor may 
judgment of the 


' control the 
rate maker. 

These are facis: not theories. If the 
utilities and the legislatures really want 
commissions to regulate and establish 
rates, they should promulgate statutes 


which clear ly indicate that the rate- 
making and regulating power of the 
public authority shall be sufficient to 


permit the public body to meet varying 
conditions with reasonable judgment 
Anything short of such a complete man 
date is unfair to the public official 
charged with carrying it out and leads 
in many instances to ridiculous situa 
Better to take away the broad 
erant of power than to couch it in such 
generalized language as to render it im 
potent under circumstances 
exercise of the 


tions. 


when the 
power is most needed 
Unless our courts should suddenly ab 
dicate their prerogatives and cease to 
function with the which has 
characterized their history, we 


courage 


can con 
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fidently rely upon that branch of the 
government to curb effectively all ten- 
dencies of regulatory bodies towards 
the arbitrary and capricious exercise of 
the delegated legislative function. 

It would be to the very real advan- 
tage of the industry itself if statutes 
were enacted providing for the payment 
by public service companies of the full, 
fair and just cost of regulation, includ- 
ing special investigations. Such statutes 
now exist in some jurisdictions, notably 
Wisconsin, and New York, and the Dis- 
trict of Columbia. The principle that 
the chief beneficiaries of regulation, 
namely, the customers and the com- 
panies, should pay the full, fair cost 
thereof is inherently sound ‘and ought 
to be applied universally. 

The principal requisites of fearless 
and intelligent regulation are adequate 
statutory authority, sufficient appropria- 
tions, adequate compensation and se- 
curity of employment for commission 
staffs. If any one of these essentials is 
lacking, regulation is handicapped and 
in the end the principal sufferers will 
be the utilities themselves, for if regula- 
tion breaks down, shattered public. con- 
fidence turns to other methods of con- 


trol much less acceptable to private en- 
terprise. 

With all the earnestness at my com- 
mand, let me urge the executives of the 
electric utilities to cooperate fully and 
wholeheartedly with the spirit as well 
as the letter of the public service laws 
and the rules and regulations enacted 
thereunder. Such cooperation does not 
connote blind and unreasoning acquies- 
cence in unwise demands of public au- 
thority, but it does call for an honest 
effort to understand the viewpoint of 
regulatory officials and the demands of 
sound public relations. As I stated be- 
fore, the story of the past few years 
reflects a more cheerful desire on the 
part of the management and public au- 
thority to attain this ideal of coopera- 
tion in the public interest. I am sure 
that I can pledge to you and to the pub- 
lic the continuance of that spirit on the 
part of the regulatory officials of the 
Western states. I am optimistic enough 
also to believe that the utility execu- 
tives will continue to manifest an in- 
creasing desire to meet these public off- 
cials at least half way. 

I hope the convention “room” 
entirely depopulated by now. 


is not 


The Responsibility of Service— 
A Problem of the Individual 


ET us think about the responsi- 
bility of the individual toward 
his job. One of the most com- 
mon errors in the thinking of most em- 
ployees is that their first responsibility 
is toward the company they work for. 
In most companies, particularly those 
engaged in rendering public service, the 
employee’ s first responsibility is toward 
the customer. The company or cor- 
poration is merely a means to an end— 
that of providing a needed service to as 
many people as possible at as low a 
rate as is consistent with reliability. 
That in reality is every employee's job 
and if that job is done well, it will fos- 
ter the prosperity of the company and 
the employee as possible in no other 
way. Goodwill is no longer an in- 
tangible—it is a priceless asset. And it 
cannot be bought—it must be earned. 
Most of us assembled here are em- 
ployees of some corporation. The capi- 
tal of some of our employers was se- 
cured from thousands, and even tens of 
thousands of people, and this same 
capital runs into hundreds of millions 
of dollars. Some of us here are in so- 
called high positions; others of us oc- 
cupy places no less important, but 


50 


By H. J. BAUER 


President, Southern California 
Edison Co., Ltd. 


nevertheless commonly spoken of as 
subordinate positions. 

We are inclined to look upon these 
electrical utilities as great aggrega- 
tions of capital which have been ex- 
pended for enormous hydroelectric 
plants, steam plants, transmission lines 
spanning thousands of miles of country, 
substations scattered throughout hun- 
dreds of square miles of territory, great 
distributing systems—in fact, all the 
material things necessary and desirable 
to furnish service to our consumers. The 
collection of the capital required for 
this development, the design and con- 
struction of the plants, were enormous 
undertakings and great care had to be 
used to see to it that this work was 
done in the best and most efficient 
manner. 

All this was done in order that our 
consumers might be furnished with 
good service at the lowest possible 
rates. The main objective, as I see it, 
was not that the expenditure of all these 
millions of dollars would enrich any 
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few men or any great number of men, 
but rather that it would furnish essen- 
tial and necessary service to a great 
number of people. And it would not 
be sufficient merely to furnish electric 
service—it must be furnished at the 
lowest possible rates, and it was neces- 
sary also that the service be good 
service. 


One Sure May Cost A YEAR 


I question whether any one of us 
fully appreciates that all the millions 
which have been so spent to render 
service to a consumer will have been 
spent in vain, so far as the latter’s re- 
ceiving good service is concerned, un- 
less the individual employees, and par- 
ticularly those in the so-called subordi- 
nate positions, realize the responsibility 
of each individual to his job. In our 
business, as we all know too well, the 
service is not maintained during a 30- 
hr. week or a 6-hr. day, but during 
every second of every day in every year. 

It does not suffice that for 36514 days 
of the year 1936 good service be main- 
tained. The trial may come in the final 
moment of that other half day and, s 
far as the goodwill of one consumer is 
concerned, all that has been built up 
during years of painstaking effort may 
be lost in an instant by the failure of 
one employee to realize that the proper 
performance of his job is necessary in 
order that all which had theretofore 
been done to provide this consumer 
with good service might not for the 
moment be an idle and useless expen- 
diture. 

Not so long ago late in the afternoon 
of the day two employees of a utility 
company changed a gas meter at a resi- 
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gas outlets while this was being done, 
and particularly to shut off the pilots 


It was necessary to close all the 


in the automatic gas heaters. The new 
meter was installed, and the employees 
departed believing, no doubt, that they 
had left the service in the condition in 
which they found it. But early the next 
morning the consumer found there was 
no hot water in the bathroom and it be- 
came necessary for him to go to the 
basement to ascertain the cause of the 
trouble. 

He discovered that the employee, 
while he relighted the pilot on the 
heater, had failed to open the auto- 
matic cut-off valve, and so all the capi- 
tal and labor which had been expended 
in providing all the equipment neces- 
sary for perfect service was not suffi- 
cient to accomplish its purpose. It was 
not enough that the company employed 
a number of men with high salaries, 
who carefully and conscientiously su- 
pervised the company’s business. 

In this instance, as in many in- 
stances, the final question as to whether 
the consumer was to receive good serv- 
ice was determined by one who some- 
times is known as a minor employee, a 
man in the ranks. And I doubt whether 
that employee realized his responsibil- 
ity to his job and to his company. He 
probably regarded himself as merely a 
cog in the wheel; but he is no different 
from any other employee of the com- 
pany because, after all, up to and in- 
cluding the president of the company, 
we are all cogs in the wheel. 


The entire work to be done is divided 
into tens, hundreds, perhaps thousands 
of jobs, some of which may be difficult, 
others easy to perform. In all the vast 
number, there is not even one unimpor- 
tant job. Each one of us has his op- 
portunity by having his particular job 
to perform, the chance to demonstrate 
his ability to handle his present job suc- 
cessfully and thus to qualify for a new 
and more difficult one. But this new 
job may be no more important than the 
old one, notwithstanding that it may 
pay a salary instead of wages and its 
possessor may carry a grander title. In 
one sense all jobs are equally important 
in that the failure of performance of 
one may ruin all. In any event, each 
of us has the opportunity at some time 
and under some circumstances to make 
his job the all important — one at the 
time. 

Last year a certain company refunded 
practically all of its outstanding bonds, 
and issued new securities in an amount 
over $150,000,000. Naturally this was 
news, and the newspapers devoted con- 
siderable space from time to time to 
this accomplishment. The officers of 
the company were busily engaged in 
consummating the several transactions 
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which resulted in saving the company 
very large sums of money in interest. 

However, it is’ probable many in- 
dividual consumers did not even know 
that this had been done, and it is un- 
likely that there were many employees 
of the company who were thoroughly 
familiar with the operation. Certainly 
the service to the company’s consumers 
was not interrupted by the all-night 
work of the officials. But when a tree 
fell across the lines, or when a fuse 
blew out and left his house in darkness, 
the consumer knew immediately that 
something was wrong with the service. 
Did the consumer call the president of 
the company on the telephone to ac- 
quaint him with his difficulty? In 99 
cases out of 100 the president never 
would learn that either of these events 
had happened. The responsibility of 
maintaining the last step in the com- 
pany’s efforts to afford this consumer 
good service was performed by a pri- 
vate in the ranks. It was the latter’s 
attitude toward his obligation to his job 
and his responsibility ‘that determined 
whether good service was restored to the 
consumer as quickly as possible. 

It is the responsibility resting upon 
each employee to do the thing that faces 
him—to do it quickly, accurately, neat- 
ly and in the great majority of cases, 
without recourse to others. Whatever 
the task may be, whether the removal 
of a short in the line or the removal of 
a grouch from a consumer, that, for the 
moment, is the most important element 
in the company’s operation so far as 
that employee and that short circuit or 
that irate customer are concerned. Un- 
der such circumstances something effec- 
tive must be done at once. There is no 
time for meditation and consultation. 

Then it is well to remember Elbert 
Hubbard’s definition, “Initiative con- 
sists of doing the right thing at the 
right time without being told.” We 
deal with thousands of customers in- 
volving millions of transactions and the 
proper handling of each transaction is 
the responsibility- not of the officers 
not of the manager or the superinten- 
dent—but of the man or woman in the 
particular place where the thing occurs. 

There are various ways to make a 
living, and a man with a normal mind 
and proper training can make about as 
much money in one line of endeavor as 
another. This being true, it seems to 
me that the greatest satisfaction can 
come from doing something which will 
truly serve humanity. 


For the young men entering business 
today there is no other industry which 
offers such an intriguing array of possi- 
bilities in the production, marketing 
and use of appliances and methods to 
serve mankind. Not all of us are di- 
rectly engaged in the production and 


sale of electric current; some are manu- 
facturers, others are wholesalers, others 
are retail dealers, but all of us are 
working to a common purpose which is 
to perfect every medium for making 
electricity a truly universal servant. 


A PARABLE AND A CHALLENGE 


There is an old story which has been 
repeated many times, but it is so ex- 
cellent an illustration of what I have 
in mind that it will stand one more 


repetition. 
There was in France, many years 
ago, a man who paused to visit 


with some masons working on a large 
building. To one of these he directed 
the question, “What are you doing?” 
The workman gave him a look which 
seemed to say, “That is a foolish ques- 
tion, anyone with two eyes can see what 
I am doing.” But what he actually said 
was, “I am laying bricks.” The visitor 
went on to a second man and asked 
“What are you doing?” This man, 
with a happy smile on his face said, “I 
am making a living for my 
two babies.’ ' 


wife and 
The visitor then went on 
to a third workman and repeated his 
question. This man laid down his 
trowel, stood up, squared his shoulders, 
raised his eyes to the scaffolding and 
said with noticeable pride, “I am build- 
ing a great cathedral.” 

I know from personal observation 
that many men and women in the elec- 
trical industry have the same attitude 
towards their jobs that was displayed 
by this third bricklayer. They are do- 
ing their assigned. tasks, whether it be 
bookkeeping, meter reading, truck driv- 
ing or station operating. They have 
the feeling that they are an essential 
part in a great business which is re- 
flected in the comfort and happiness of 
everyone who employs its service. 

There is no room in this business for 
a pessimist. Edison as a_ pessimist 
would have remained a news boy. It 
was only through the tenacious opti- 
mism of Edison that the news boy be- 
came the great benefactor. 
mist today can find many arguments to 
justify his convictions. These will 
range all the way from diesel engines 
to government ownership, and if we 
listen to him we might as well lock the 
doors, sell the property for whatever it 
will bring and retire to some South Sea 
island where the monkeys throw down 
our breakfast from the cocoanut palm. 

Ours is a business which enjoys and 
is entitled to receive wholesome public 
respect. We are surrounded by oppor- 
tunities. We are challenged 
our initiative. We are inspired by an 
invisible force. Each one of us has an 
important job. May you and I and 
each of us be successful in our efforts 
to fulfill our responsibility to our jobs. 
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We Take the Pledge 


ism when a man took the pledge, 

he stiffened up his backbone and 
decided that he was going to mend his 
ways for the good of his soul. But 
when we ask the electrical contractors 
of this country to take the Pledge of 
Cooperation it is not only for the “good 
of his soul, but his business, and for the 
good of the entire electrical industry. 
That is why from the key men at the 
very top of the industry, in the utilities, 
among the manufacturers and wholesal- 
ers, there is coming a new idea of what 
we can all accomplish together in this 
industry of ours, instead of wasting our 
energies on internal strife that has had 
us all hog-tied for so long. 

Now when a man took the pledge in 
those old days all the brethren were 
supposed to let byegones be byegones 
and face the future together on a new 
program of life. We contractors, too, 
are drawing a line across the record, 
and are putting all the sins of the past, 
on all sides of the fence, back of that 
line. And we are pointing our faces 
forward on a program with these other 
branches of the industry, a program 
that will not waste one minute on dig- 
ging up the sins of the past, but will 
put its full force into building up busi- 
ness for us all in the future. There have 
been sins on all sides. The mistakes of 
one group just generated another mis- 
take to try to offset the first one. And 
there is no end to this internal fighting 
that only bleeds our industry of its vi- 
tality while other industries keep their 
eye on the custoiner’s dollar and get the 
bulk of the business. We decided to 
stop it. In most cases we had started it. 
Our branch of the industry is made up 
of a large majority of small business 
men who had never broadened their 
views to be considerate of the other 
branches of the industry. So whenever 
anything went wrong we set up a yowl 
and started a fight. It hasn’t got us 
anywhere. All it did was to bring up 
all the defenses and counter attacks of 
the “enemy” and we all stopped moving 
forward while we scrapped. 

Meanwhile a good many of us sat in 
our swivel chairs and just waited for 
business to come around and make us 
take it. The contractors for too long a 
time have held their arms out and said, 
“Dear industry, please throw something 
in my lap.” -We have not been creative, 
or progressive. We have been defen- 
sive, and all the time we ignored that 
first principle of strategy that the best 
defense is a strong offensive. 


I N the old days of rugged individual- 
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From Pacific Coast speeches of 
EARL N. PEAK 
President, National Electrical Contractors’ 


Association, as reported by an Electrical 
West Editor 





It appeared to this administration of 
the National Electrical Contractors’ As- 
sociation that if this attitude was to be 
remodeled, we would have to be con- 
structive and take the lead. According- 
ly at a meeting in New York, at which 
we had as our guests the very top men 
of the industry, ‘those with the power to 
say yes and no, we placed before them 
our program of cooperation. The key- 
note of that program was that we would 
exact from every contractor as a quali- 
fication for membership in the N.E.C.A. 
the following pledge: 


1. We adopt as the standard of our business 
as electrical contractors the following wiring 
policy established by the National Electrical 
Contractors Association: 


The National Electrical Contractors 
Association declares its policy to be the 
exiension of electrical service to the great- 
est number of users and to this end the 
association believes that every effort should 
be made to reduce the cost of electrical 
installations through developments in wir- 
ing methods and installation practices 
consistent with the safety and convenience 
of the public which must be safeguarded 
at all times. 


2. We will conduct our business along proper 
and ethical lines, keep an accurate record of 
all transactions, and sell on a basis that will 
permit prompt payment for labor, materials 
and business expenses and meet our responsi- 
bilities to the customer and to the community. 


3. We will at all times avoid the use of 
sub-standard materials, methods and work- 
manship, or any installation that falls short of 
adequate safety and service to the user of 
electrical energy according to legal require- 
ments and duly approved standards. 


4. We will actively promote to the best of 
our ability such standards as “Better Light- 
Better Sight” and all similar promotions 
designed by the electrical industry to render 
more adequate and satisfactory service to all 
users of electricity. 





5. We will familiarize ourselves with the 
electric rates prevailing in our community in 
order to discuss intelligently with customers 
the cost of operating electrical appliances, 
motors, heating and cooking, as well as 
proper lighting, 


6. We will actively promote the sale and 
use of current consuming devices, realizing 
that such promotion offers greater service to 
the customer, increased business opportuni- 
ties for wiring, as well as in the sale of such 
appliances. If not stocking and selling such 
appliances, we will refer prospects for same 
to a regularly authorized and established 
dealer, preferably an active member of the 
association. 


7. We will not contribute anything, by word, 
action or otherwise, that will tend to destroy 
confidence in the electrical industry as a 
whole; nor will we permit unjustified attacks 
upon any branch of the electrical industry to 
go unchallenged without an honest effort to 
get at the source of complaint or criticism, 
and will endeavor with the help of the asso- 
ciation to adjust or remove the cause and 
effect of same, by proper methods of educa- 
tion or arbitration. 

8. We subscribe to this pledge for the pur- 
pose of enhancing the usefulness of electricity 
to the public and for the rendering of more 
adequate and satisfactory service to all users 
of electricity. 

9. It is understood and agreed that if we 
desire to withdraw from this pledge of co- 
operation we may do so upon giving notice in 
writing of our intention to the National Elec- 
trical Contractors Association, whereupon our 
membership shall cease. 

10. We agree that if any complaint of 
violation of this pledge shall be entered 
against us by any co-signer of the pledge we 
will meet with the Executive Committee of 
the association, or any representative of the 
association appointed by the Executive Com- 
mittee to investigate such complaint, and that 
if, after final review by the Executive Com- 
mittee itself, such complaint is found to be 
true and inimical to the best interests of the 
public, the Association and the Electrical 
Industry, we will forfeit our membership in 
the Association and all benefits attached 
thereto, if required by the Executive Com- 
mittee as provided for in the constitution and 
by-laws. 


In addition to this pledge, we feel 
that the electrical contractor has definite 
responsibility to justify his position in 
the industry. We have set forth the 
functions of the electrical contractor, as 
the basis upon which the part of the 
contractor may be measured in its rela- 
tion to the rest of the industry, as we 
see it. We define the functions of the 
electrical contractor as follows: 

1. Creating demand for electrical products 


by salesmanship, contact with consumers and 
market development; 

2. Building good will for and exploiting the 
products of particular manufacturers by rec- 
ommending and using such products when 
installation contracts do not call for parts by 
trade names; 

3. Making no substitutions for specified 
products where the manufacturer has created 
a specific demand; 

4. Supplying engineering experience in the 
proper assembling of the diverse products of 
different manufacturers and combining them 
into a balanced installation; 

5, Guaranteeing the successful operation of 
the entire installation, including the parts 
contributed by each manufacturer; and 
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6. Supervising and servicing the successful 
operation of the equipment after it is in- 
stalled, thereby assuring continuing good will 
for the products. 


When the electrical __ contractor 
pledges himself to these requirements 
he earns the right to, and is entitled to 
receive an adequate differential over the 
consumer as compensation for these 
services. We are asking for such com- 
pensation only for electrical contractors 
who perform the services enumerated. 


At this meeting on Dec. 12, in New 
York, the key men in the industry 
thought so highly of this constructive 
and creative new attitude that imme- 
diately there was formed a _ national 
committee to unite and coordinate the 
efforts of all branches of the industry 
back of the contractors who pledge to 
do and perform these things. 


It is your duty and mine, however, to 
see that a local industry organization is 
formed at once in each locality to take 
advantage of this national committee’s 
work. Such a committee should estab- 
lish itself on the same two principles as 
that of the national committeee: 


1. Every constructive and creative idea 
to build business for the industry 
will be heard and if action is possi- 
ble this committee will initiate it. 


2. No controversial subject will ever 
come before the committee in its 
business building meetings. 


I appreciate that at first glance con- 
tractors may wonder what assurance 
they have that if they live up to this 
pledge they will receive the support of 
the wholesalers and manufacturers and 
utilities. It shculd be obvious to most 
any of us who think a minute that we 
each have some very grave problems 
with the public on which we need each 
other’s help. And I have been given 
the personal assurance of most of the 
key men of the electrical industry in all 
parts of the West, in the 20 or more 
cities I have just visited with this mes- 
sage, that the industry will stand back 
of those who sign and live up to that 
pledge 100 per cent. 


In our contractor meetings a volun- 
tary code was also submitted to the con- 
tractors, a code written by the N.E.C.A. 
and declared by all the counsel we can 
get that it is sound and absolutely fair 
and square. The code, backed up by 
the industry’s support of the qualified 
electrical contractors will give those 
‘ontractors who choose to be construc- 
tive and creative a backing and help 
from these other branches of the indus- 
try the likes of which they have never 
seen before. Already in several cities 
in which I visited, there was concrete 
evidence even before I left town that 
the utilities and wholesalers were will- 
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ing and anxious to throw their weight 
behind the qualified contractors who 
would build instead of tear down. 

We all have a mutual obligation that 
the public be given the best that we 
have to offer, both as to quality and 
price. We also all have a mutual obli- 
gation to see that the public hears the 
truth regarding our industry and learns 
to respect it because we respect it. In 


Satisfaction 


By GEORGE PETTINGILL 


Fouch Electrical Manufacturing Company, 
Portland; Former Chief Electrical 
Inspector, Bureau of Labor, 

State of Oregon 


AS the state electrical code in 

Oregon proved its worth to the 

industry and the public? After 
a year of operation under its revised 
form and with an augmented force, I 
would say that the facts answer this 
question conclusively. It has been esti- 
mated that at least $100,000 in wiring 
materials and labor have been diverted 
back into the legitimate electrical chan- 
nels in the first 6 months of its opera- 
tion. 

To the journeyman whose annual li- 
cense fee of $5 each it is estimated that 
the work returned to them through the 
law has netted a gain of $34,000. The 
total revenue from journeyman licenses 
has only been $6,600. These figures 
are based on the generally accepted 
percentage of labor to materials of 40 
per cent. 

By the same reasoning the contrac- 
tors too have benefited. While they 
have paid some $7,000 in licenses, it 
has been estimated that their gain has 
been a net of over $3,000 if the profit 
margin on bare costs is at least 10 per 
cent. 

Although it is hard to estimate just 
how much the wholesalers and manu- 
facturers have gained by the act, it has 
been considerable. The wholesalers 
and manufacturers pay no part of the 
operation of the inspection system yet 
because of the elimination of substand- 
ard products and the return of much of 
the installation to the legitimate electri- 
cal channels, they too have benefited. 

This, to my mind, proves definitely 
that the law has been a sound invest- 
ment to all of the industry. At the same 
time the public has been assured and 
insured of the installation of wiring 
that is safe and far more adequate than 
formerly. 

Public acceptance has been excellent. 


the past too much money has been spent 
in trying to get out of trouble, of trying 
to win back at high cost in time and 
money a public goodwill we should 
never have allowed to slip away. In the 
future let us put our effort, and our 
time and our money into a program 
that will bring benefit to the public and 
business and respect to all of us in this 
industry. 


With Codes 


Wherever possible it has been explained 
and sold to the public rather than 
forced down its throat. Our state de- 
partment activity worked on the theory 
of selling rather than policing. Each 
inspector in his contacts with the pub- 
lic and trade has substantiated the code 
and explained the necessity of doing 
work as outlined by it. And it has been 
eratifying to see that most people are 
willing to cooperate under such terms. 

The sales control features of the law 
which many predicted would be diffi- 
cult to administer have been found to 
be received in the same spirit by prac- 
tically all the merchants in the state. 
Early this year the third complete stock 
inspection of the wiring and appliances 
supplies carried on the shelves of mer- 
chants in Oregon had been completed. 
It was found by the inspectors that the 
merchants almost to a man were in ac- 
cord with the idea of handling safe ma- 
terials and appliances and having some 
basis for determining the minimum 
quality. The Underwriters’ label has 
been found a convenient and easy meth- 
od of checking on this point. All the 
trouble that had been anticipated was 
found to be non-existent. 
stores and even chain 5 and 10 cent 
stores were found to be interested in 
handling good materials of approved 
manufacture. 

An interesting 


Hardware 


sidelight was that 
these merchants were anxious to have 
full information regarding the reasons 
back of the code so that in turn they 
could pass on the information to their 
customers and use it in selling better 
quality. Literally tons of substandard 
materials and appliances were shipped 
out of Oregon as a result of this law. 
Some details as to the provisions and 
operation of the Oregon state law doubt- 
less will be of interest. In 1919 the 
first electrical law was enacted, adopt- 
ing the United States Bureau of Stand- 
ards code as the state code and provid- 
ing for its enforcement by setting up a 
department under the supervision of C. 
H. Gram, commissioner of the Bureau 
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of Labor. The department was made 
self-sustaining by providing an annual 
license of $15 for persons or firms en- 
gaged as contractors and requiring the 
posting of a $500 bond guaranteeing 
that the installations made would be in 
accord with the code and that material 
and labor claims accruing would be 
paid. Sponsored by contractors, dealers, 
power companies and insurance inter- 
ests, the act was a commendable start 
but was found ineffective because of 
lack of sufficient funds to employ more 
than one inspector. This inspector was 
required to travel the entire state cover- 
ing 95,600 sq. mi. The total collected 
in fees from contractors amounted to 
from $4,500 to $6,300 a year. 

As a result the single inspector had 
time to inspect less than 5 per cent of 
the jobs, was seldom able to check on 
jobs to see that corrections were made 
and had no way to locate new jobs since 
the law did not require them to be re- 
ported. Owners complained that they 
were being discriminated against when 
their work was corrected and their 
neighbor’s was not. Better type con- 
tractors complained about competing 
with non-code work. Licensed contrac- 
tors complained about others doing 
jobs without a license and the power 
companies were discouraged with the 
results of the department. Complaints 
burdened the commissioner who was 
trying honestly to render a just service 
to the public and the inspector himself 
became discouraged. Unscrupulous 
firms and persons took advantage of the 
situation and flooded the state with non- 
approved materials and devices. 

Through no fault of the department 
or any individual or group the work de- 
generated to a mere fee collecting, hit- 
and-miss, unbusinesslike procedure. I 
make these statements in the hope of 
arousing thoughtful persons to a reali- 
zation of the need of just and equitable 
laws for the benefit of the public. By 
the combined effort of the electrical in- 
dustry, including contractors, dealers, 
journeyman workmen, jobbers, manu- 
facturers, power companies and inspec- 
tion departments such laws can be 
enacted. These groups have overlap- 
ping interests, and by cooperative meet- 
ings viewing all problems from the 
angle of safety to the public, differences 
can be ironed out and a beneficial pro- 
gram arranged. 


In spite of the general reluctance of 
state government to pass tax or fee 
measures because the industry in Ore- 
gon did get together and pour in com- 
munications to the legislators for over 
two years, even though the effort was 
uncoordinated, amendments to this bill 
were finally passed. The new law 
passed and placed in effect in July, 
1935, provides for a $20 per year li- 
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cense fee for electrical contractors, 
without bond requirement. There is a 
$5 license fee for electrical journeymen 
with a $3 renewal fee, likewise, a $1 
per year license fee for electrical 
dealers, excluding those in cities al- 
ready having a license fee and inspec- 
tion of stocks. The National Electrical 
Code is adopted as the state code. Pro- 
visions are made for examination of 
mechanics, registration *of apprentices 
and labeling and reporting of all new 
jobs. Authority is also vested in the 
commissioner of labor to require dis- 
connection of wiring where hazards 
exist and power companies are giving 
this close supervision. 

In the operation of the new law the 
first task was the establishment of a 
labeling system for all new work. It 
is now “required that every new job be 
labeled by the contractor who fills out 
a label in triplicate. One copy is sent 
to the state, one copy attached to the 
service equipment and one copy re- 
tained for his file. The label attached 
to the service equipment is gummed 
and stuck to the inside door. It is green 
in color. Contractors are issued label 
books on the payment of their licenses. 
The copy of the label sent by the con- 
tractor to the state office is again copied 
and duplicates sent to the field inspec- 
tors who inspect the wiring the next 
time they are in that vicinity. As the 
inspections are made notices are sent 
out by the state office at Salem to the 
owners or to both the contractor and 
owner, either approving the wiring as 
installed or recommending changes to 
bring it up to code requirements. 

Owners who install their own wiring 


obtain similar labels, except pink in 
color, from the nearest power com- 
pany’s office, which in turn, mails the 
duplicate label to the state office. 

Inspection is now given to prac- 
tically all new work. The inspectors 
have districts for which they are re- 
sponsible. Inspection is not carried on 
in incorporated areas where there is 
local city inspection. Effort is made to 
work closely with the local inspectors 
in all cases. 

In acquainting the contractors and 
wiremen of the state with the provisions 
of the new law 30 or 40 meetings were 
held in different cities throughout the 
state. A full explanation was given and 
the support of the industry was pledged 
to the enforcement of the code. 

When I left the office as chief in- 
spector for my present position, Wil- 
liam R. Volheye was made chief of the 
division acting under Commissioner C. 
H. Gram, who has always taken a spe- 
cial interest in the electrical depart- 
ment, has been constructive, fair in its 
administration and in the making of 
policies. There are also two deputies 
employed now, Messrs. Wells and Bar- 
low. All three are men of practical 
electrical construction experience and 
have had from 30 to 40 years in the 
electrical business. Each was carefully 
examined for knowledge of codes and 
engineering ability. 

While the full support of the depart- 
ment now comes from the fees de- 
scribed above, and the department is 
self-sustaining and even contributes its 
10 per cent tithing tax out of its funds 
to the general state fund, experience 
has proved the value of this work to 
the industry and the public. At present 
there is no fee for inspection, but to be 
perfectly sound there should be. With 
a modest inspection fee such as is paid 
by the owners in an incorporated city 
more funds could be obtained to put on 
more inspectors and give better service 
to the public. I would judge that the 
state of Oregon should have at least ten 
inspectors to cover its great area effec- 
tively and quickly. 

There is one special suggestion that 
I would like to leave with the industry, 
after having pioneered this work and 
learned of its possibilities of good to 
the industry and the public, and that 
is, the industry in its various branches 
should get together on a program to 
publicize the value of this work and 
the benefits that it brings to the pub- 
lic. From this the public can be sold 
on the necessity of paying moderate in- 
spection fees for the support of this 
work. This is an all-industry job, one 
which will bring dividends in the way 
of quality materials, better workman- 
ship, and greater satisfaction to the 
public and the industry. 
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Chain Store Tax Will Stifle 
Appliance Sales 


HAT may happen to the chain- 
store as an institution is not a 
problem in which the electrical 
of the West is vitally 


industry 
cerned (it has quite a few more immedi- 


con- 


ate cares on its mind), but what may 
happen to electrical appliance merchan- 
dising as a result of chain-store legisla- 
tion is necessarily of interest to the in- 
dustry. And the merchandising of ap- 
pliances is directly affected by t taxes, 
present and proposed, on retail outlets 
of the chain type. 

Three western states—Idaho, 
tana and Colorado— 
taxes, 


Mon- 
collect chain-store 
but their laws have not been so 
stringently devised as the more recently 
enacted tax in Texas, or the proposed 
tax in California, which this year be- 
comes a major political issue in that 
state. 

As an example of the effect of such 
taxes, a recent development in Texas, in 
the gas appliance field, is informative. 
Community Natural Gas Co., a utility 
whose operations are centered in Dallas, 
found that a drastic move was required 
when the Texas legislature put the 
chain-store tax into effect. The com- 
pany closed the merchandise stores at 
its ten district sales offices, removed 
merchandise displays from six sub- 
district offices and from dealers’ stores, 
and cancelled 73 dealer contracts, aban- 
doning its district merchandising activi- 
ties throughout the state. 

The Texas tax which evoked this re- 
sponse from a_ large appliance mer- 
chandiser is not so severe, in some re- 
spects, as the law which California 
voters are asked to approve at the No- 
vember election. The Texas law im- 
poses a graduated license fee ranging 
from $1 on a single store to $500 on 


the 36th store of a chain group, and 


Division All Stores Independent Utility Operated 
% 
of Total c 
Number Net Sales Number Net Sales Sales Number Net Sales 
United States ...9,761 198,662 3,926 65,880 33.2 3,976 73,160 
Pacific .. teawanae ae eee 19,106 445 7,338 38.4 330 3,858 
California Sana s -- 625 15,773 345 6,221 39.4 161 2 2,574 
Oregon nuiei a elaackows — 1,321 3 393 29.7 54 48 
Washington ........ 206 65 724 35.3 115 SI NL 
NRE AL Sa ae ss wn . 804 120 1,064 23.5 221 2.838 
Montana ........ 84 21 134 14.6 54 705 
Idaho .... saee ee 11 158 27.1 52 378 
SN fre ee oe ad 38 3 5 23 6.8 29 290 
Colorado <a 3 80 1,3 37 307 24.1 31 766 
New Mexico sehen (Oe 14 99 40.3 ) a7 
Arizona Baha 33 7 58 20.9 18 10¢ 
Utah istsentes 54 14 128 17.1 28 496 
eae 11 11 15 100.0 





*From Census of American Business, 1933. 
Note—All sales in thousands of dollars. 
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By DOUGLAS G. McPHEE 


» Business Analyst, former Editor 
Western Advertising, 
San Francisco 


even more on each store beyond the 
fiftieth. But the proposed California 
tax, starting at $1, reaches the maxi- 
mum of $500 on the tenth store, and 
applies uniformly to all stores over ten 

In many respects the California meas- 
ure is the most onerous chain tax yet 
adopted by any state, and because of 
California’s high rank in sales, it affects 
a far greater volume of business than 
any previous chain tax. Critics of the 
chains apparently hope to make Cali- 
fornia a laboratory for testing out the 
effect of such law. 

The keen interest of the electrical in- 
dustry in the California situation arises 
from the fact that California is also a 
laboratory in which certain advanced 
merchandising policies have been tried 
out by the utilities. And there is more 
than a possibility that the two experi- 
ments, going on in the same laboratory, 
are due to clash. 


MERCHANDISING ENDANGERED 


Under the terms of the California 
law, any in which products are 
sold at retail (with a lot of assorted ex- 
ceptions, but none in favor of electrical 
appliances) is subject to the tax, re- 
gardless of the volume of goods sold. 
Therefore each additional appliance 
store operated by an electric (or gas) 
utility in California, beyond the first 
nine units as a group, will mean a tax 
of $500 a vear. 


“store” 


The merchandising policy which has 
been distinctively developed in Cali- 
fornia, and to a lesser extent in certain 
other western states, is one of close co- 


HOUSEHOLD APPLIANCE STORES 
Number of Stores and Sales, by Type of Store* 
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operation and mutual support between 
the utility and its dealers. The utilities 
are keenly interested in appliance sales 
not for themselves but for their load- 
building results. Therefore they have 
“played ball” with dealers, advertising 
“See your dealer’, devoting themselves 


to educating and encouraging dealer 
salesmen, and_ allotting substantial 


amounts of money to be spent for ap- 
pliance sales promotion in concert with 
dealers. the utilities regard 
themselves as cooperators with dealers 
rather than competitors. 

The effect of this policy can be seen 
in the figures from the Census of Busi- 
ness in 1933, analyzing 
hold appliance stores. 


In essence, 


sales by house- 

These figures 
do not represent all appliance sales, but 
are nevertheless revealing. 

The percentage of total appliance- 
store sales done by _ utility-operated 
stores, for the whole country, was 36.8. 
The corresponding figure for the three 
Pacific Coast states was 20.2; and for 
California, only 16.3 per cent. The 
average volume of sales for the utility- 


operated stores in California was less 
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than $16,000; while the average vol- 
ume of all other appliance stores (in- 
dependent and chain) was more than 
$64,000. 

To illustrate the attitude of the ma- 
jor utilities toward dealers’ sales it may 
be recalled that Pacific Gas & Electric 
Co. recently reported that its dealers 
had consummated $12.40 worth of ap- 
pliance sales to each dollar’s worth of 
sales made by the company’s own 
stores. Much of P. G. & E.’s promotion 
work was directed toward increasing 
the dealers’ total. 

It is well known in the industry that 
some of the “stores” operated by the 
utilities are not, strictly speaking, mer- 
chandising establishments at all. Dis- 
plays of late appliances are maintained 
at many utility offices in order to kindle 
interest in wider use of domestic power. 
At such stores, Mrs. Consumer may also 
purchase a few electrical conveniences 
if she desires. But the annual sales of 


such a store are likely to be negligible 
in proportion to those of stores which 
are actually maintained as outlets for 
electrical goods. 

Irrespective of these facts, the chain- 
store tax contemplated in California 
would impose a license fee of $500 a 
store. On the average sales of all util- 
ity-operated appliance stores of Cali- 
fornia in 1933, such a tax would repre- 
sent a tax of 3 per cent of gross sales, 
piled on top of all the other taxes which 
have been devised to harass the utilities. 


UtTiuities Face PROBLEM 


Of course the stores, as now oper- 
ated by the utilities, could not pay such 
a tax. Either California utilities would 
have to follow the lead indicated in the 
recent move of the gas company in 
Texas, which suspended all district mer- 
chandising work within the state, and 
close their stores—or else they would 
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Let’s Get Aboard the Ark 


66 UYS,” said Noah to the boys 
and girls of the jungle, 
“there’s going to be a hell of 
a flood.” 

With this off his chest he launched 
into a fair sales talk, explaining to each 
animal how a passage on the Ark would 
be a great investment against a rainy 
day. He laid a fond hand on the calk- 
ing, and explained the seaworthy rug- 
gedness of the ship. 

A few, like the fly, who instinctively 
knew a good thing when they saw it, 
bought tickets. The ermine booked 
first-class and the skunk went steerage. 

But millions of customers who had 
seen Noah’s tongue in his cheek, re- 
turned to the jungle. The Ark sailed 
with a fractional load and reached port 
with a debt that has not yet been paid 
off. 

The millions, plus Noah, who had no 
faith in his own Ark, drowned, unlike 
the rats who had hurdled the hawser 
shields and were safe aboard. 
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By ROSS HARTLEY 


President, The Electric Corp., Los An- 
geles, San Francisco and Oakland; Chair- 
man, Pacific Division, N.E.W.A. 


A cleric who heard this story wrote: 
“Regretted to see you, usually accurate 
in your stories, slander Noah, report 
his death in a flood. See Bible.” The 
above story, derived from sources be- 
lieved to be authentic, I hasten to re- 
tract. 

But to make the story true, replace 
Noah with an electrical man and prove 
the story to yourself this way: Ask 
yourself the question, “How can this 
electrical man survive if he has no faith 
in, demonstrated by use of, his own 
Ark, i. e., product?” 

Whether you, an electrical man, con- 
tribute to electrical energy generation, 
its distribution, or to the production or 
sale of a unit which assists in convert- 
ing that energy to public use, you parti- 
cipate in one great drive: the drive to 
carry the benefits of electrical service to 





be obliged to change their appliance 
merchandising policies and enter the 
selling field in aggressive competition. 
Neither of these results would be wel- 
comed by the enlightened independent 
dealers whose interest the chain-store 
tax is supposed to serve. 

The utilities themselves have made 
no such statement, of course. They are 
taking no stand with respect to the is- 
sue of chain taxation, because they are 
committed to a policy of harmonious 
cooperation with all dealers. The 
statement that the passage of the law 
by the people in November would have 
far-reaching results on electrical ap- 
pliance merchandising is simply a de- 
duction that can not be escaped. after 
consideration of the 1acts. 

The table shown with this article, 
prepared from the Census of American 
Business of 1933, throws light on the 
relative strength of independents, chains 
and utility-operated stores in the West. 





the people. How, may I ask, can you 
expect to convince a person of those 
benefits to a degree which will convert 
him to their use, if you cannot arouse 
that same conviction in yourself? 

“Clever,” says a voice, “very clever. 
but you see there is no flood.” It’s the 
voice of an electrical man with scarce 
an electric outlet in his home. 

My answer to this kind of skeptic is 
very plain. It’s this: You, like the guy 
with whom the whole company is out of 
step, may think there is no flood, but 
the rest of us have seen plenty of floods 
and rainy days, every year, and we ex- 
pect that there’ll be more to come. May 
I suggest: you can’t see those rainy 
days because you already are all wet. 

But come. Here’s a towel. Climb on 
the Ark and dry off, while I tell you 
about a prohibitionist during prohibi 
tion. She was a friend of my wife's. 
and was having dinner with us, back i 
one of those days. Knowing her inten 
sity we had been warily vague during 
an erratic discussion of the prohibitior 
question, when suddenly she said: 

“The success of prohibition is unde 
niable. Today it is impossible to buy 
alcoholic liquor in the city of Los An 
geles.” 


I choked into my napkin and could 
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ROSS HARTLEY 


almost hear a gurgled echo from a 
kitchen shelf. This episode has a moral. 
Moral: All that a nudist knows about 
clothes could be put in your eye. 

To parallel the advantages of prohi- 
bition and electrical use is farthest from 
my intent. But to you, who are trying 
to persuade someone to the use of elec- 
trical appliances, I put this question: 
“How can you avoid endangering your 
entire argument, by appearing as ridic- 
ulous as that woman, through lack of 
intimate knowledge?” 

You say that you can learn you 
product without experiencing its use? 
[ doubt it. Listen! You live in the 
Sergeant-at-Arms apartment at 00 Ave- 
nue Way. Tell me, in what bulletin, 
brochure, catalogue, or what have you, 
will you find the notation that the XYZ 
electric range will exactly fit the niche 
between the sink and the cupboard in 
Sergeant-at-Arms one hundred odd 
kitchenttes; and that these electric 
ranges cook better food with less work 
and effort, which makes the Sergeant-at- 
(rms a haven for happy wives and con- 
tended, well-fed husbands? 

Nowhere in print or by word of 
mouth will you learn this bit of inti- 
mate knowledge which lets you take that 
step toward ‘ feeling’ ’ an idea. You live 
there, you use that range, you know 
these facts from your experience. 
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How hard you have struggled, selling 
an idea, or perhaps just casually dis- 
cussing an idea, to get that other person 
to accept a portion of that idea as you 
have it? How in the world will you get 
him to accept it if you don’t believe it? 

Perhaps you don’t live at the Ser- 
geant-at-Arms. But I know for certain 
that you live at home. Into your home 
come your family, your friends, your 
business associates, your customers. 
Upon no one have you more influence. 
None respects your actions more. Like- 
wise to none goes more of your kind- 
ness and respect. To these people your 
house speaks for you. Think for your- 
self how these people must react to the 
twin statements: “All my work is dedi- 
cated to the end that electrical use may 
be carried to more people,” and the one 
by your non-electric house: “This man 
is living a lie.” 

But come aboard the Ark and those 
things disappear. Passengers aboard 
the Ark find plenty of benefits, lurking 
behind each beam and stanchion. There 
are those already indicated. 

There is the factor of cheap advertis- 
ing. Many an electrical man tallies up 





How can we sell something we 
To awaken the 
skeptics, to encourage action 


do not use? 


by the procrastinators and to 
bring knowledge to the unini- 
tiated, this convention speaker 
urges the industry to “use it 
yourself.” 





the investment he made in an electrical 
range for his home at a time when he 
could have got by for a while without 
installing it. Against this figure he 
places the number of persons who have 
seen that range in use and heard it 
praised. Before he ever gets to the 
point of subtracting excessive deprecia- 
tion, upkeep, not to mention inconveni- 
ence, attaching to his old equipment, he 
sees that the value of that range in ad- 
vertising alone would have been cheap 
at twice the price. 

Then one day, 
been in his home says, 
electric range today, 
Coincidence ? 


somebody who has 
“T bought an 
much like yours.” 
I need not answer. 





But I think the thing these permanent 
dwellers on the Ark enjoy more than 
anything else is untroubled sleep. They 
can take their rest in the full satisfac- 
tion of doing their job 100 per cent. 
Haunting their sleep is no such bogey 
as the one who whispers, 
sure you 
wiring. 


“You're not 
can sell him that additional 
You have no such thing your- 
self. There's lots you don’t know about 
it.” 

These fellows never wake to silently 
curse: “Damn that customer, saying to 
me, ‘now don’t try to tell me that, I 
know a guy who has one.’ ” 

The fact that everyone isn’t aboard 
the Ark is at once odd and encourage- 
ing. As we consider all industries we 
note that Ford employees drive Fords, 
that barbers are not mistaken for maes 
troes, etc., etc. We mav well wonder at 
ourselves. 

But encouraging is the fact that the 
electrical industry has marched forward 
despite the blight of only partial pro- 
ducer-use. By not forcing itself, it has 
left to producer-use, when accom- 
plished, the additional force of spon- 
taneity. 

Producer-use is coming rapidly to the 
electrical field. More and more are the 
electrical men climbing aboard the Ark, 
bringing along hundreds of the custom- 
ers from the jungles. For these elee- 
trical men know that if they’re not 
aboard, they will be drowned in the just 
suspicion of the public. 

In a recent book, an author advances 
the thesis that all men are haunted by 
will to fail. I wonder if this mav not 
be the case with the electrical men who 
fail to electrify their homes. Mav not 
some imp of the perverse tell them that 
their negligence, or 


a 


perhaps it’s just 
procrastination, will aid them in their 
will to fail? 

On the day when the floods recede. 
these men who have lived on the Ark 
will be on deck to see the dove. return- 
ing with the token of the promised land. 

And they will be the only electrical 
men in the world. 

The others, those who stayed in thei: 
non-electric homes, will, of course, be 
drowned. And though no bust of Pallas 
may grace their chamber door, Poe’s 
raven will be audibly in evidence, in- 
toning over those who had no faith in 
their own work and their own products, 
“Nevermore.” 
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Small Improvements Are Key to Big 
Gains in Service Continuity 


NY discussion on the general prob- 
lem “What Constitutes a Reason- 
able Continuity of Service on 

be somewhat incomplete without the 
the “Operating Record” for comparison. 
We may agree upon a figure to repre- 
sent continuity to each of several classes 
of consumers or we may agree that all 
consumers should have the same degree 
of perfection. We may also agree upon 
an economic limit to which a utility 
may go in its endeavor to supply an 
approach to perfect electrical service at 
a minimum cost to the consumer. How- 
ever perfect our conclusions may be, it 
is still essential to evaluate the service 
on the basis of the ‘Operating Record’. 
Having this record we can compare the 
service the consumer should have with 
the service he receives. If the service is 
below standard we can determine the 
procedure necessary to correct the con- 
dition. 

This paper deals with continuity of 
service entirely on the basis of the “oper- 
ating record.” The operating records of 
a large, modern utility were used over 
a period of one year. The physical 
dimensions of this utility are: 


Deen erred, OG. Biles cece cvsicsancceses 50,000 
ek. re Terr reer T Ter Teorey T 450,000 
Generating capacity, kw. .......sseseee08 900,000 
Annual generation..... Exceeding 3 billion kw-hr. 
Primary voltage transmission......... 24 circuits 


Secondary voltage transmission....... 200 circuits 
11,000 and 16,000-volt distribution.... 436 circuits 


The territory covered embraces every 
kind and type. Metropolitan, urban, 
manufacturing, rural, desert, and moun- 
tain. All the expected hazards to trans- 
mission and distribution lines occurred 
during the year of record. In all, 176 
distinct causes, were recorded for the 
cases of trouble which occurred. 

From the operating record, this paper 
will attempt to explain the following 
points: 

1. What proportion of the interrup- 
tions occurring on 11,000 and 16,000- 
volt distribution feeders are caused by 
transmission trouble? What proportion 
of the interruptions are caused by 
trouble on the distribution lines? 

2. Is there any difference in the 
continuity of service rendered by dis- 
tribution feeders to different types of 
load? What is this difference? 

3. What service can be expected 
from 2,300 and 4,000-volt feeders 
metropolitan and urban territory. 
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4. Combining all interruptions to 
the distribution feeders what service 
can different types of load expect? 
That is, based on the “operating rec- 
ord,” what constitutes a “reasonable 
continuity of service’? 

5. From the operating record how 
can we produce the greatest decrease 
in interruptions at a minimum cost? 

6. How much do interruptions cost 
a utility in lost revenue? Based entirely 
on revenue lost as a result of service 
interruptions, can a considerable ex- 
pense intended to cause a further re- 
duction in interruptions be justified? 

These are the answers which this 
paper will try to obtain. A difficult task 
but one which we believe is entirely 
within the scope of the operating rec- 
ords of a modern utility. 


SERVICE INTERRUPTIONS 


Primary Transmission Causes—A rec- 
ord of all interruptions caused by 
primary transmission troubles was made 
and is summarized in Table 1. An in- 
spection of this table shows that 12.6 





First prize winning 
answer to the problem: 
“What Constitutes a Rea- 
sonable Continuity of 
Service on Feeders?’’ 








per cent of the distribution lines were 
uninterrupted during the year. Thirty- 
nine per cent of the lines had one in- 
terruption of under one minute, while 
the remaining 48.4 per cent of the dis- 
tribution lines were interrupted a maxi- 
mum of three times with a maximum 
outage in the order of 34% min. Such 
interruptions when expressed as the per 
cent of the minutes in a year approach 
the infinitesimal. 

Secondary Transmission Causes— 
Table 2 gives a summary of the dis- 
tribution lines interrupted due to sec- 
ondary transmission voltage troubles. 
Seventy-two per cent of all distribution 
lines were uninterrupted. Six, or 1.4 
per cent, of the lines were interrupted 
from four to six times during the year, 
11.2 per cent were interrupted two 
times while 15.4 per cent of the lines 
had one interruption during the year. 





By H. A. LOTT 


Load Dispatcher, Southern California 
Edison Co., Ltd. 


Two interruptions to two stations were 
of unusual duration. Both stations 
served fringe territory. One station in- 
terruption was caused by transformer 
failure, the other by high voltage in- 
sulator failure caused by lightning. 


Comparing Tables I and II, it is ap- 
parent that while the number of inter- 
ruptions caused by secondary transmis- 
sion voltage troubles was less than the 
number of interruptions caused by 
primary transmission voltage trouble on 
the interruptions which did occur as a 
result of the lower voltage troubles were 
in general of longer duration. The 
average interruptions varied between 1/2 

Table I — Interruptions to Service 

on I1 and 16-kv. Distribution Lines 


Resulting from Primary Transmis- 
sion Voltage Troubles for a 1-Year 


Period 
Total Duration 
Percentof Number of of all 
No. Lines Total Lines Interruptions Interruptions 
55 12.6 0 0 
88 20.1 1 % minute 
82 18.9 1 
25 5.8 2 3 min. 10 sec. 
65 14.9 3 aa 
97 22.2 3 . oa. 
24 5.5 3 a. =_— 
436 100.0 


and 1314 min., while the exceptional 
interruption reached 14642 min. as 
compared to a maximum outage of less 
than 4 min. caused by primary trans- 
mission trouble. 


Distribution Line Causes—A record 


of the individual 11 and 16-kv. distri- 
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Table 11—Interruptions to Service 
on 11 and 16-ky. Distribution Lines 
Resulting from Secondary Trans- 
mission Voltage Troubles 
1-Year Period 


for a 


Total Duration 
of all 


Percent of Number of 


No. Lines Total Lines Interruptions Interruptions 
(Minutes) 
314 72.0 0 0 
3 6 14614 
2 98 
1 2 
3 2 13% 
4 2 514 
2 314 
19 2 2% 
4 2 
4 2 1% 
7 2 1 
5 2 i, 
12 1 7 
6 1 514 
2 1 114, 
6 l 3 
7 1 2 
21 1 1% 
8 1 1 
5 1 , 
4236 


bution lines was made for the year. The 
time the interruption occurred, the time 
service was restored to the entire line 
when the trouble was temporary, the 
time a part of the sectionalized line 
was re-energized when the trouble failed 
to clear, and the time the line was re- 
stored to normal operation was kept for 
each individual line. A total number 
of interruptions, with total duration to 
entire lines and the parts of lines which 
were sectionalized, was obtained. 

The resultant interruptions were sum- 
marized by voltage and geographical 
districts. Table III] summarizes all in- 
terruptions to 11,000-volt lines. Table 
IV summarizes all interruptions to 
16,000-volt lines and gives the total in- 
terruptions caused by the troubles on 
both voltages. 

A comparison between the two distri- 
bution voltages shows that the 16-kv. 
lines have fewer troubles than do the 
11-kv. lines. For example, 42.5 per cent 
of the 16-kv. lines were uninterrupted 
while 25.8 per cent of the 11-kv. lines 
were uninterrupted, during the year. 
The 16-kv. lines averaged 2.3 interrup- 
tions while 11-kv. lines averaged 5.4 
interruptions to the circuits which were 
interrupted. The average duration of 


TABLE UI—Summary of Interruptions to 1l-kv. 


all interruptions to entire lines was | 
hr. 8 min. on 16-kv. lines and 1 hr. 
18 min. on 11-kv. lines; while the av- 
erage interruptions to the consumers on 
the ends of the line were nearly the 
same on both voltages, 6 hr. 38 min. on 
16-kv. and 6 hr. 40 min. on 11-kv. It 
was also found that the 16-kv. lines were 
relatively short, averaging 8.13 mi. per 
circuit, while 11-kv. lines averaged 19.2 
mi. per circuit. 

It would appear that the 16-kv. lines 
might possibly be of a little better con- 
struction than 11]-kv. lines, but we find 
this is not the case. A little calcula- 
tion from the average figures on Tables 
III and IV gives the following compari- 
son: 

Per cent by 


which 11 kv 


is greater 


16 kv llkv. than 16 kv 
Average line length 
eee ee - 8.13 19.20 136 
Average no. inter- 
ruptions per line.. 2.3 5.4 135 


Since both voltages serve comparable 
territory, it is evident that the appar- 
ently better service rendered by the 16- 
kv. lines is entirely a function of the 
length of the lines. We may thus for- 
mulate a rule for service: 

“To reduce the consumer interrup- 
tions to service by one-half, double the 
number of distribution lines and reduce 
the length of each line by one-half.” 

For obvious economic reasons the 
practice is not recommended. It is just 
a way it can be done. 

Types OF INTERRUPTION COMPARED 

Using the figures from Tables I, II, 
III and IV, Table V was drawn up to 
show a comparison between interrup- 
tions caused by transmission and distri- 
bution trouble. 

The interruptions to service caused by 
combined primary and secondary trans- 
mission voltage troubles are very gen- 
eral. Only 35 of the 436 lines, or 8.0 
per cent of the system had _ perfect 
transmission service during the year, 
while 138 lines or 31.6 per cent of the 
system had perfect distribution service 
during the year. Based on perfect in- 
terruptionless service, it is evident that 


Troubles by Geographical Districts 








the greatest decrease in interruptions 
would result from a further decrease in 
interruptions caused by primary voltage 
troubles. 

However, while the distribution lines 
which were interrupted averaged 2.4 
interruptions per circuit from all trans- 
mission trouble, the lines which were 
interrupted by distribution trouble av- 
eraged 4.6 interruptions per circuit. 
That is, the average circuit which was 
interrupted received nearly double the 
number of interruptions from distribu- 
tion troubles as 
transmission trouble. 


received from 
The responsibil- 
ity for the inconvenience of interrup- 
tions thus begins to point to distribu- 
tion lines. 


were 


While a number of brief interrup- 
tions may be an inconvenience, a num- 
ber of long outages may become a posi- 
tive irritation. We find that while the 
average duration of 2.4 interruptions 
due to transmission trouble is only 4.3 
min., the average duration of 4.6 inter- 
ruptions caused by distribution trouble 
is 96 min. for the year. That is while 
each transmission outage may interrupt 
service for 2 min. each distribution out- 
age will average 21 min. At the end 
of the year the average consumer who 
was interrupted can charge 34 per cent 
of his cases of interruption to trans- 
mission but only 5 per cent of the total 
duration. 


Another comparison which can_ be 
made is by circuit-hours interruption. 
That is the sum of the durations of all 
outages to all circuits for a year. Trans- 
mission gave a total of 28 hr. 24 min. 
Distribution gave 475 hr. 3 min. In 
order to have the circuit hours interrup- 
tion to distribution lines caused by 
transmission trouble equal the circuit 
hours interruption caused by distribu- 
tion trouble, it would be necessary to 
allow general transmission inter- 
ruption to put all 436 distribution lines 
“in the black”, for 544 min. every 
month in the year or for 65 min. once 
each year. This comparison shows that 
the esreatest reduction in consumer in- 


one 


Distribution Lines for a l-year Period, Due to 





Average —_—_—_—_—Cases of Interruption Duration of Interruptions 
Length Av. No. of - —_——_—.(Hours and Minutes) 
ll-kv. Lines Number of ——Number of Lines— Interruptions ——Entire Lines Parts of Line 
Geograph. of Lines not No. of Line per Line Av. per line 1 Av. per 
District No. Lines (Miles) Interrupted Interrupted Interruptions Interrupted Total Interrupted Total Inte ted 
2 8 21 3 0 0 0 0 0 0 
3 9 20.6 2 7 28 4 10 :29%4 1:35 67 :241% ):37 
4 15 17.1 2 13 70 5.4 23 :1714 1:47 171 :20%4 13:10 
5 8 19.6 1 7 36 5.1 12:44 1:49 39:51 5:56 
7 24 25.1 2 22 90 4.1 57 :36 2236 S20 
39 4.89 28 11 21 1.9 3:48 20% 6 
11 12 23.1 1 11 91 8.25 18 :42% 1:42 155 :29% 1 g 
14 16 17.4 3 13 71 5.45 20 :09 1: 177 :37 ) 
15 31 22.1 7 24 81 3.36 32 08 1:20 6 :2044 1:01 
16 15 17.1 2 13 91 7.0 14:59%4 1:09 51:40 ) 
18 15 11.6 5 10 69 6.9 7:3314 245 24:25% 
20 19 18.5 3 16 149 9.3 94:15% 5:53 221 :44 13:51 
24 38 23.9 5 33 182 5.5 48:13, 1:28 182 :01 :31 
25 3 25.4 0 3 39 13.0 5 :3214 1:51 12 :591%4 4:20 
27 20 36.6 2 18 99 5.5 22:38 1:15 102 :26 
28 16 12.6 7 9 22 2.4 3:14} 722 12: 1: 
Total 11 kv. 
lines 283 19.2 73 210 1139 5.4 375 :21 1:48 1400 :34 
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TABLE IV—Summary of Interruptions to 16-kv. Distribution Lines for a l-year Period, Due to 16-kv. 
Troubles by Geographical Districts 


Average ~ Cases of Interruption 
Length aa hte ; Av. No. of — 
* ines umber of —Number of Lines nterruptions 
—— of Lines not No. of Lines per Line 
District No. Lines (Miles) Interrupted Interrupted Interruptions Interrupted Total 
1 9 8.3 3 6 1l 1.8 3:47 
9 6 8.8 1 5 8 1.5 749 
3 2 22.6 0 2 7 3.5 20814 
6 5 8.5 3 2 2 1.0 20114 
9 8 5.8 4 4 9 2.25 5 :2014 
10 8 5.16 5 3 5 1.6 1:10 
12 10 15.7 2 8 45 5.6 14:47 
13 11 4.9 5 6 11 1.8 5 :28 
17 18 5.16 10 8 18 2.2 13 :001%4 
19 6 19.2 0 6 17 2.8 8 33814 
21 8 15.7 0 8 27 3.4 17 :47% 
22 25 5.7 15 10 23 2.3 13:31 
23 6 15.1 0 6 19 3.2 4:00 
25 10 7.6 5 5 15 3.0 10:40% 
26 21 4.05 12 Q 14 1.6 13214 
-kv. 
— 153 8.13 65 88 231 2.3 99 :42 
oy : 283 19.2 73 210 1139 5.4 875 :21 
Total 11 and 16-kv. , 
SO lstribution 436 15.2 138 298 1370 4.6 475 :03 


terruptions will come from an improve- 
ment in distribution facilities. 

The distribution responsibility was 
recently demonstrated during an un- 
usual service interruption which affect- 
ed one of the country’s largest metro- 
politan districts. Various sections were 
interrupted from 12 min. to several 
hours. Quoting from newspaper re- 
ports, “There was no shortage of power. 
The difficulty was to provide feeder 
lines to get the current out. The feeder 
lines had been damaged by the short 
circuit.” 


AVERAGE CONSUMER CONSIDERED 


The discussion so far has dealt with 
the more favored consumer, the one 
whose service is close to the substation. 
Let us now consider the mythical aver- 
age consumer who is served from the 
end of the line. He received the same 
4.3 min. interruption due to transmis- 
sion trouble while 6 hr. 39 min. of 
his interruption came from distribution 
trouble. The responsibility here is all 
distribution. The 1 per cent transmis- 
sion outage is insignificant by compari- 
son. 

Using the geographical districts and 
the individual line records, six general 
types of load were taken as represen- 
tative. In the metropolitan district the 
records of four lines which were dis- 








Entire Lines—— 


tinctly suburban were removed. The 
records of fourteen lines which served 
mountain territory were assembled from 
the records of several geographical dis- 
tricts since there was no typical moun- 
tain district. The other districts were 
quite representative and their distribu- 
tion service records are recorded intact 
on Table VI. The transmission inter- 





Analyze individual lines 
to determine their operat- 
ing performance. Records 
show a small proportion 
of circuits account for a 
large percentage of system 
outages. Greatest results 
in increasing reliability 
will be obtained by giving 
consideration to this fact 
and providing for im- 
provement of such lines in 
the distribution budget. 





ruptions were included for comparison. 

The per cent of lines in each class 
which had perfect distribution service 
during the year together with the aver- 
age outage per circuit which was inter- 
rupted and the duration of outage to 


Table V-——A Comparison between Interruptions caused by Transmission and 
Distribution Troubles on 11 and 16-ky. Line for a l-year Period 





Primary 
. Transmis. 
Trouble 
1. Mumber of MmeOceccccsccccscccvcs 436 
(a) Number of lines not interrupted 55 
(b) Number of lines interrupted... 381 
2 Number of circuit interruptions... 783 
(a) Average number of interrup- 
tions per circuit interrupted. . 2.1 
8. Total duration of all outage for 
entire lines (sum of all outages on 
all lines), in hours and minutes.... 12:07 


(a) Average outage per circuit in- 
terrupted (minutes) .......... 1. 

4. Total duration of all outage for 

parts of lines (sum of all outages 


on all lines), in hours and minutes 12:07 


(a) Average outage per circuit in- 
terrupted (minutes) .......... i. 
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Outage Due to—— Total 


Outage Due to Per Cent of 


Secondary Trans- llandi6kv. All Outage 
Transmis. mission Distr. Line Caused by 
Trouble Outage Trouble Transmission 
436 436 436 
314 35 138 
122 401 298 oa 
188 971 1370 41.4 
1.6 2.4 4.6 34.3 
16:17 28:24 475 :03 
8.0 4.3 96.0 4.3 
16:17 28 :24 1984 :03 sae 
8.0 4.3 399.0 1.1 


Duration of Interruptions 
(Hours and Minutes) ———————-— 
—Parts of Line—— 


Av. per line Av. per line 


Interrupted Total Interrupted 
:37 13:03 2:18 
710 2:11 :26 
204 20814 :04 
200% 701% 700% 

1:20 19:201%4 4:35 
:23 13 :23 4:28 
1:51 49:07 6:08% 
755 35 73714 5:56 
1:37 16:04 2:01 
1:27 90:18 15:03 
2:14 93 :4314 11:43 
1:21 165 :41 16 :34 
:40 36 :35 6:06 
2:08 45 338% 9:07 
704 2:411%4 218 
1:08 583 :29 6:38 
1:48 1400 :34 6:40 
1:36 1984 :03 6:39 


the circuit which had the longest in- 
terruption will best illustrate the effort 
which was made to protect the service 
to the several types of load. 


% Lines Not Avg. Max. 
Interrupted Outage Circuit 
Due to per Interruption 
Distribution Circuit Hrs. 
Type of Load Trouble Inter., Hrs. and Mins. 
Metropolitan ....... 77.5 0:10 0:35 
Manufacturing .... 57.0 0:04 0:21% 
Combined Urban, Oil 
Field and Rural.. 43.5 0:22 0:46 
Comb. Urban and 
WL acu teakeucs 33.3 0:45 2:56 
PN asda tds vase 19.0 1:15 3:17 
a ene 7.1 3:42 14:01 


The figures illustrate the degree of 
perfection which the consumers in the 
several territories can expect when 
their service comes from 11,000 or 16,- 
000 volt distribution lines. 


2,300 and 4,000 Volt Service—We 
have still another consumer to consider 
and that is the one supplied by the 
2,300 and 4,000-volt services, which are 
sometimes called “the primaries”. 

In order to determine the service 
rendered by the primaries, a group of 
substations was selected without regard 
to interruptions which occurred. They 
were selected entirely on the basis of 
territory served. The territory selected 
was metropolitan area, large towns, and 
small towns. The interruptions to serv- 
ice on the primaries supplied from these 
stations are summarized on Table VII. 

Again we find the metropolitan con- 
sumer leading with 68 per cent of the 
lines having no interruption, an aver- 
age interruption of 8.7 min. per yr. to 
the circuits which were interrupted and 
a maximum interruption to one circuit 
of 34 min. 

There is so little difference between 
the service rendered in the small town 
and the large town that the records can 
be combined and called “urban serv- 
ice”. The urban service is: 45 pet 
cent of the lines have no distribution 
interruptions, an average interruptior 
of 15 min. per yr. to the circuits which 
were interrupted and a maximum inter- 
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Table VI—A Comparison of Interruptions to Six Different Types of Load served 


tion of interruptions from all causes 
by 11,000 and 16,000-volt Distribution Lines, for a Period of 1 Year. 


from the highest transmission voltag: j 


Sines of Lena cause to the primary distribution volt- 


ee Gites age troubles. Also the allowable inter- 
Metro- Manu- il Field Urban and _  ruptions are based on the total number 
politan fact. and Rural Rural Rural Mountain S dtenstl . : ¥ ‘ ; 
District District District District District Territory Of distribution lines, since the average 
1. Number of distribution lines...... (1) (2) (3) (4) (5) (6) tena * ‘ en ag lila ed ‘ 
(a) Average length of lines—miles 35 21 16 15 20 14 service In any te rritory 1S am asure d by 
2. No. lines not interrupted by distri- 4.9 4.05 12.6 11.6 36.6 25.5 the operation of both the lines which 
We GOUNED di dccak sea cdasuse deus wad . , . . 
8. Ma, Macs interrested iy distvibation 27 12 7 5 2 1 were interrupted and the lines which 
trowble ..cccccccccccccssscccvccoes ‘ interr ions.” 
(a) Number of interruptions....... 8 9 9 10 18 1 had no interr uptions " 
‘ , $ »”» ¢ ac ° ° . . . 
b) Saou outages per line 10 1¢ = se ¥ sal It is quite possible that some indi- 
4. Ay. outage per line interrupted, for 1.25 1.55 2.4 6.9 5.5 10.8 vidual consumers may require better 
entire lines, hours and min- : . ’ 
is ohh oe ae oe service. Some consumers may have to 
; . ; ; .99 » 49 ‘ 4 : 
2 aout en Gone one. = — Sy a oo _— be protected against interruptions from 
6. Maximum number of interruptions 0:10 0:18 1:25 2:27 5:42 2:35 the unusual circumstances. Such con- 
OP DCG cccccenrssdercecvetéacs ° ._: 
7. Max. duration of inter. to an entire 2 2 7 0 13 52 sumers, however, are individual prob- 
circuit, hours and minutes......... “ms ¢ + service is termine 
4: ee, Mek ot Ge ce a oun = atins $:17% 14:01 lems and the ir service is de termine d 
a circuit, hours and minutes....... ; 7 by an individual study. The justifica- 
9. Percent of lines having perfect dis- 0:35 1:39% 4:45 10:20 15:54 102 :39 ‘ ‘ : ‘ 
jthaiien gueviee ....<............. tion and economics of such cases are. 
in a _ inter. due to transmission trou- <<. 9 . _ — = } a however. outside the scope of this paper. 
ort dt —- ge * Anant 31% 1, 31 Ly to 54% A wide variation is noted in the ser- 
a vice to the different types of load. 
- Briefly, th lita 
7 ‘ , a . ‘ , ‘ rietiy, the metropolitan area, the 
ruption to one circuit of 1 hr. and 25 © stances will take their place in the in- , : I 
, manufacturing area, and the urban ter- 
min. terval. : 
it The interruption to primary service We believe that over a period of Table Vi1I—Interruptions to Serv- 
al caused by trouble on all voltages above time the operating records will aver- ee Re: Bs an Distribution 
ins. primary is tabulated for a comparison. age the factors which determine the hak Wie th Cie 
% Expected Service—In a general sense continuity of service. The average ee “— 
: . . ‘ ° , : z Interruptions No. of 
| the continuity of electrical service is service rendered during a vear’s time _ber Circuit No.of % of Inter- % of 
1 ‘ - owhe - . . 5 ° or One lear ircuits ota ruptions Total 
| determined to a large extent by four will not only represent the service 1. Seve tateovusitions 188 81.6 a 0 
| factors: which can be expected, but will in a 2 } interruption .... 72 16.5 ae 8 
7 < ‘ o. il 5.0 
| 1. The consumers’ demand. large measure represent “reasonable 3 38 8.7 114 8.3 
i at 2. The utility’s feeling of respon- continuity” of service to a feeder cir- : = = <> Sere: 
the sibility. cuit which supplies a given type of Sub-total .....191 43.8 396 28.9 
an 3. The net return on capital in- load. 3. 5 Interruptions ... 19 4.4 95 6.9 
| ‘ } . 19 4.4 114 8.3 
vestment. 7 ea oa 
16,- ans ° Reasonable Continuity of Feeder Service for ‘ . 14 3 < vs i. 
4. Conditions not under the util- Vaan Susan: of tant 8 i 2.3 88 6.4 
a , 
ity s control. Permissible Sub-total ..... 63 14.5 5 28.8 
+: . : Permissible Av. Duratior 
-We The force of conditions is responsi- aca Te 4. 9 Interruptions ... 8 1.8 72 5 
ider ble for the unusual interruptions. For Type of Interruptions Interruption— 10 ; ; — _—_- 
h : Load per Year Minutes 11 4 92 14 2 
the example, the system under considera- Metropolitan ..... 1 114 12 1 23 12 3 
: > Sey ¥ Manufacturing 3 2 3 5 . ¢ 8 
| are tion had one circuit interrupted for a [rian ........ 4 3 oi 
. A1/ . Sub-total ..... 2% 5.3 243 7.8 
total duration of 414 days during the Rural ....-....... 8 8 oe , : ; : 
is ‘ Mountain ........ 12 17 " as a vee a 
rvice year. An unusual forest fire caused the 5. Over 13 interruptions 21 1.8 $36 24.5 
p of majority of this outage. Other circuits Accordingly, the results tabulated on TOTAL .......436 100. 1370 100. 
gard were interrupted due to severe wind, Table VI and VII were combined and ; ; 
They severe lightning, heavy snow and sleet the following average permissible in- ritory reine a te e 
is of loading, and all the usual forces of terruptions per year represent a “rea- ‘Service to a ee ai eee le 
ected nature, which are not entirely under sonable continuity” of service to a feed- aad concentrated, oe a Se troub 7 
, and control. It was in general not an un-_ er circuit which supplies a given type as construction, gage ly poe x 
serv- usual year, just the average, and al- of load. This service, the operating @UP!cale Nhe Suna “od “The y alt f 
> E *,° . . >. 6 . : va ve > » sults 
these though some of the unusual conditions record, is time’s integration of the four ®Conomically justified. The results o 
VII. which occurred may not recur for factors which determine service. The 4" Se a. ee ee 
con- several years, other hazardous circum- allowable interruptions are a combina- rupted manulacturing processes some- 
f the times costly, occasionally dangerous, 
aver- , . . darkened theaters, stalled elevators, 
: Table VII—A Comparison of Interruptions to Three Different Types of Load served paralyzed transportation systems, traf 
?. oO _ 4 a a” ‘ GALALYS < . c Sys Ss ai- 
y by 2,300 and 4,000-volt Distribution Lines, for a Period of 1 year. f . . ii 
1 and ic confusion when signalling systems 
ircuit Metropolitan Large Small are shut down, darkened hospitals, and 
Areas Towns Towns k . es 3 ‘ 
1. PRember of NAO 6 ised. cidisedecs. testes puebsa cusWealnacaasvencaesues 54 25 30 the host of discomforts accompanying 
tween 2. Interruptions caused by 2300 or 4000 volt trouble: an interruption justify a high ty pe 
Cd PEO GE MOOD WUOPSUIINOE, occa ccceccecsasceseccoceeseoscceces 37 15 10 fonder. service } } ; ane 4 as |: 
town See A SUNT PGS ig oi kid Giccdu bic ¢ncé cisvesecicccces 17 10 20 eeder service in the order named; 
bs (c) Average number of interruptions per line interrupted.............. 1.65 2.2 3.1 ttropolit: : acturineg ‘ ur- 
Is can (d) Average outage per line interrupted—minutes..............6.00055 8.7 14.2 15.8 mett pe litan, manuf am turing, ind a 
serv- (e) Maximum duration of interruption to a line—minutes............. 34 85 62 ban areas. 
3. Per cent of lines having perfect distribution service...............0++- 68.5 60.0 33.3 . 
‘ el > rural é areas ; 
5 P 4. Interruptions caused by higher voltage trouble: In the vu ul ind mountain area the 
bution (a) Number of lines uninterrupted................ Ap hdeptksc dean ceaaa 24 0 0 load is less concentrated and usually 
tior (b) Number of lines interrupted. .......ccsccccccsccccccccecccsccccecs 30 25 30 readcmal cx a . if 
upto (c) Average number of interruptions per line interrupted............. 1.67 3 1.7 seasonal, economics does not justify a 
which (d) Average outage per line interrupted—minutes..............0000005 2 5 5 comparable expense. The results of an 
. 5. Per cent of outage to average line which was interrupted due to trouble ° ee ‘ ‘ 
inter- on lines above 4000 volts..........cecceeeseeeceees Sede vdeddaieeneats 18.6 26.1 24.1 interruption do not constitute so great 
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a hazard to the consumer as occurs 
when the service to a center of popula- 
tion is interrupted. 

These are very briefly the cause for 
a different type of service for feeders 
supplying different types of load. A 
thorough analysis being the subject mat- 
ter for complete papers. 

DECREASING INTERRUPTIONS 

The first part of this paper has em- 
phasized the duration of interruptions. 
A study of where the interruptions oc- 
cur is tabulated on Table VIII. The 
individual records of the 436, 11,000 
and 16,000-volt lines were studied and 
the combined results were tabulated as 
the “number of interruptions per dis- 
tribution line per year due to distribu- 
tion trouble.” The table is quite en- 


lightening: 
31.6 per cent were uninterrupted 


43.8 os ** interrupted from 1 to 4 times 
14.5 oa fe = R 5 to 8 
5.3 = ” 9 to 13 
4.8 - over 13 times 


In other words, 5 per cent of the 
lines had 25 per cent of the cases of 
trouble causing an interruption on 11,- 
000 and 16,000-volt lines. It would ap- 
pear that the greatest reduction in trou- 
ble could be made by work on 5 per 
cent of the lines. This appears justified 
since the interruptions calculated as 
permissible to the least protected load 
are exceeded by every line included in 
the 5 per cent having more than thir- 
teen interruptions per year. 

However an individual study should 
be made of each line wherein either the 
permissible number or permissible 
duration of interruptions was exceeded. 
Such a study should include: 

l. The date and time of each in- 
terruption, 

2. The duration of each interrup- 
tion, both to the entire line and the 
parts of the line, 

3. The basic cause and_the physi- 


water oumping season, 


230,000 K.#.# 
was lost 


Fig. 1—Daily load curve showing 

estimated loss in revenue resulting 

from a 40-sec. interruption during 
the heavy pumping season 
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cal result of each case of trouble. 
With such a summary of trouble the 
following questions should be answered: 

1. Can the utility’s reputation 
stand the interruptions? 

2. What damage did the interrup- 
tion cause the consumer? 

3. Were the causes of trouble con- 
trollable? 

4. How much rebuilding or addi- 
tional maintenance will the lines’ rev- 
enue justify? 

5. By how much were the inter- 
ruptions prolonged due to switching 
or other delays? 

6. Specifically state just what 
work must be done and the cost of 
insuring a continuity of service com- 
parable to other lines in the class 





Fig. 2—Daily load curve showing 
the heary loss of load, revenue and 
the long time necessary to bring 
load back to normal after a one- 
half minute period of instability 


with a reasonable allowance for cir- 

cumstances which cannot be con- 

trolled. 

This individual line performance 
analysis made by each geographical 
district and submitted to a committee 
of distribution engineers will form the 
basis for the year’s distribution line 
improvement budget. 

Such a study, followed as an annual 
routine, should go a long way in a 
systematic program to improve service. 
It should eliminate unnecessary expense 
for repairs and maintenance of line 
where the operating record indicates the 
line performance is better than the per- 
formance of other lines in its class. 
The few cases where the service cannot 
be materially improved due to natural 
hazards will be disclosed and unneces- 
sary expense eliminated. 

INTERRUPTIONS Cost DoLiLars 


System Interruptions—The probable 


lost revenue due to a system interrup- 


tion can best be estimated from the 
records of an interruption which occurs 








Fig. 3—Daily load curve showing 
the effect in load and revenue loss 
of an interruption during the light 
pumping period. Comparison with 
Fig. 2 shows the quick recovery 
possible without the pumping load 


at a time when the system interruption 
is the only interruption of any conse- 
quence which occurs during the day. 
Unfortunately for the paper, system in- 
terruptions are rather rare and the in- 
terruptions which do occur are usually 
accompanied by some circumstances 
which cause trouble on low voltage 
lines. It was necessary to go back a 
few years to find all the examples 
needed. However, three conditions were 
found which met the requirement. They 
are illustrated on Figs. 1, 2, and 3. 

In each case the daily load curve is 
constructed from half-hourly genera- 
tion readings. The curves during the 
interruptions and for an hour following 
the interruptions were plotted from the 
sum of all generation as taken from the 
generating plant recording kw. meters. 
The charts were calibrated for small 
time divisions and readings obtained 
for 5 min. intervals. The generation 
which would have occurred without a 
case of system trouble was estimated. 
The generation curves of the day pre- 
ceeding and following the interrup- 
tion, together with “the generation 
curves of the same day of the week for 
the week preceding and following the 
interruption, were used as a basis for the 
estimate. The area between the two 
curves multiplied by the proper con- 
stants gave the lost generation result- 
ing from the interruptions. 

Fig. 1. illustrates the lost generation 
resulting from a 40 sec. interruption to 
58 per cent of a system. The interrup- 
tion occurred during the summer and 
illustrates the great lag which occurs 
between the restoration of normal speed 
and voltage and restoration of normal 
system load. As a result of this trouble. 
230,000 kw.-hr. were lost. Assuming 
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an average rate of 2c per kw.-hr., the in- 
terruption cost $4,600 in lost revenue. 

Fig. 2 illustrates the lost generation 
resulting from a 14-min. period of in- 
stability to rural territory. The inter- 
ruption occurred during the heavy irri- 
gation pumping period and illustrates 
the remarkably slow recovery of pump- 
ing. Following this brief interruption, 
90,000 kw.-hr., or 7.7 per cent of a day’s 
generation were lost. The cost was 
$1,800 lost revenue, assuming the same 
average rate of 2c per kw.-hr. 

Fig. 3 illustrates the lost generation 
resulting from a complete, 6-min. sys- 
tem-interruption which occurred during 
the rainy season. The load recovery 
was relatively fast following restora- 
tion of service. The 154-hr. recovery- 
time forms a remarkable contrast to the 
13-hr. agricultural load recovery-time. 
The lost generation of 150,000 kw-hr., 
or 2.1 per cent of the expected genera- 
tion for the day cost $3,000 in lost 
revenue. 

It is apparent that if the system ser- 
vice interruptions are few in number 
and of short duration, only a minimum 
of money can be spent to decrease 
system interruptions if the decrease is 
based entirely on lost revenue. Based 
on the curves, one complete system in- 
terruption per month each of one min- 
ute duration would decrease the annual 
generation by 0.15 per cent. On a large 
system such an assumed operating rec- 
ord would justify considerable expense 
to improve conditions. However, the 
average system must base the expense 
of improved service continuity on some 
factor other than lost revenue. 


Feeder Interruptions—Using the sys- 
tem interruption curves as a “base and 
our experience as a factor, the follow- 
ing empirical formulas were developed 
to illustrate the loss of production due 
to an interruption. 


Probable Load Loss resulting from an Interrup- 

tion. 

1. Residential and Resistance Load — Kw. 
at time of trouble X< hours interruption. 

2. Agricultural = (kw. load at time of trouble 
xX hours interruption) + (7.6% of kw.-hr. 
expected for 24 hr.) 

8. General Manufacturing — (kw. load at time 
of trouble X< hours interruption) + (2.0% of 
kw.-hr, expected for 24 hr.) 


The load lag behind the restoration 
of service represents the average effort 
required by agriculture and industry to 
resume normal operation following an 
interruption of electrical service. 


load 


Annual Loss Due to Feeder Interrup- 
tions—To accurately determine the an- 
nual loss of revenue due to interrup- 
tions on 436 circuits of 11,000 and 16,- 
000 volts would require an exhaustive 
analysis and in the end would be sub- 
ject to considerable error. 

In this paper an attempt will be made 
to estimate this loss from averages, and 
estimates based on some experience in 
distribution line operation. Giving due 


June, 1936—Electrical West 


allowance for load and diversity fac- 
tors, we shall assume an average cir- 
cuit of 440 kw. at unity load factor, 
distributing 10,000 kw.-hr. per day with 
an average lag of 4 per cent of a day's 
distribution following each interruption. 
This circuit was interrupted, according 
to Table IV, 1,370 times during the 
year with an average of 2] min. per in- 
terruption. 

By formula the annual system loss is: 
750,000 kw.-hr. for the year. 

This loss appears large, but when it 
is considered that it is less than 10 per 
cent of an average one day’s generation 
for the system, the annual loss result- 
ing from distribution line interruptions 
is relatively small. The figure is not 
accurate, its only value is to illustrate 
the relatively small amount of produc- 
tion lost each year by a modern system 
as a result of interruptions to service. 
Our opinion is that the 750,000 kw.-hr. 
representing annual loss is probably a 
little high. Using the former assumed 
figure of 2c per kw.-hr., the annual loss 
in revenue would be $15,000 per yr. 
due to distribution troubles interrupting 
11,000 and 16,000-volt lines. 

We find again that solely on the basis 
of lost revenue, very little money can 
be spent to reduce interruptions to ser- 
vice and be economically justified. Con- 
siderations other than lost revenue must 
be used. 

CONCLUSION 
At the expense of some repetition we 


shall now review the results of this 
paper in answer to the introductory 
questions. 


1. The proportion of interruptions occurring 
on 11,000 and 16,000-volt distribution lines 
caused by transmission trouble depends to 
a large extent on the location of the dis- 
tribution line. 

A. In the metropolitan area, protected by 
standby steam generation, no trans- 
mission interruptions occurred. 

B. In the balance of the system 103 lines 
or 23.6 of the total distribution lines 
had 100 per cent of the interruptions 
as a result of transmission trouble. 

C. Over the entire system the lines which 
were interrupted as a result of both 
transmission and distribution trouble 
had 5 per cent of the duration of in- 
terruption caused by transmission 
trouble and 95 per cent of the dura- 
tion caused by distribution trouble. 

D. The service at the ends of distribution 
lines which had to be sectionalized 
during some cases of trouble was in- 
terrupted only 1 per cent as a result 
of transmission trouble and 99 per 
cent of the duration as a result of the 
distribution trouble. 

E. In general we may conclude that 
while transmission trouble accounts 
for a large number of individual cir- 
cuit interruptions the duration of 
transmission interruptions is so short 
compared to distribution interruptions 
that the transmission interruption is 
nearly negligible. 

2. As was illustrated by Table VI, there is 
considerable difference in the continuity of 
service rendered to different types of load. 


From the metropolitan load with 77.5 per 
cent of the lines giving perfect distribution 
service with a maximum circuit interrup- 
tion of 35 min., to the mountain area with 
only 7.1 per cent of the lines giving per- 
fect service and a maximum circuit inter- 
ruption of 14 hr. represents a consider- 
able variation. The other load classifica- 
tions are spaced between these two ex- 
tremes. 


3. Sixty-eight per cent of the primary dis- 
tribution feeders in a metropolitan area 
can be expected to operate without inter- 
ruptions during a year, while 45 per cent 
of the primaries in urban territory may be 
expected to operate without interruptions 
during a year. The maximum interruption 
expected to the primary feeder will be 34 
min. in the metropolitan area and 1 hr. 25 
min. in the urban territory. 


1. Combining all interruptions to service, the 
probable interruptions to feeder circuits 
supplying several types of load are as fol- 


lows: 
Permissible 
Permissible Av. Duration 
No. of of each 
Type of Interruptions Interruption 
Load per Year Minutes 
Metropolitan ....... Retdekmevedsias 1% 
Manufacturing ..... cette aie he Cindes ao. a 
ME? Scadaauar was) Meetecaaddouewas 3 
MY thaw si dhce’aae ae iia, Mar aiaarnis ote 
RN ceca atle Bid din aha ine ace 17 


Since the operating record is to a large 
extent the integration of the several fac- 
tors which determine continuity of service, 
the average expected service to any type 
of load becomes “reasonable continuity” 
based on operating records. 

5. Since the interruptions to 11,000 volt and 
16,000 volt distribution lines were found 
to be divided according to the following 
ratio 


Interrup. per Year %of Lines % of Interruptions 


0 31.6 0 
1 to 4 43.8 28.9 
5 to 8 14.5 28.8 
9 to 13 5.3 17.8 
Over 13 4.8 24.5 


it becomes apparent that the greatest re- 
duction in total feeder outage can be 
made by improving a small per cent of the 
total number of lines. When 10 per cent 
of the lines have 42 per cent of the inter- 
ruptions, a systematic study of the in- 
dividual lines which have more than 9 
interruptions per year would disclose ways 
and means by which the greatest reduc- 
tion in interruptions could be made at the 
least cost. 

6. All transmission interruptions occurring 
during the year were responsible for ap- 
proximately 330,000 kw.-hr. lost genera- 
tion. All 11.000 and 16,000-volt distribu- 
tion interruptions occurring during the 
year were responsible for approximately 
750,000 kw.-hr. lost generation. The total 
1,080,000 kw.-hr. represents 12.5 per cent 
of one average day’s generation or 0.034 
per cent of the annual generation. The 
cost at our assumed average rate of 2c 
would be $21,600 in lost revenue caused 
by interruptions. Entirely on the basis of 
lost revenue, a comparatively minor 
amount of work can be done to effect a 
further reduction in interruptions. The 
utility’s reputation, the consumer’s require- 
ments, competition, and customer good- 
will are the intangible factors which must, 
to a large extent, influence the decision 
to make a further reduction in interrup- 
tions to service. 

A formula was developed to determine the 
probable lost revenue caused by an interrup- 
tion: 

Loss = (Kw. load X interruption in hours) 

+ (F X kwh. expected for 24 hours) 
< (average rate per kwh.) 








The factor F for three load classifications 


is: 
Residential and resistance load..... zero 
Agricultural load .......cscscscens 0.076 
General manufacturing !oad......... 0.02 


The revenue lost during the interruption 
period is considerably less than the revenue 
loss caused by the normal load lagging the 
restoration of service to the feeders in a short 
interruption to service. 


This paper has presented “Continuity 
of Service” from the operating records. 
Combining the service record with the 
consumers’ requirement and the eco- 
nomic possibilities should assist us in 
rendering an increasingly interruption- 
less service at a minimum cost to the 
ultimate consumer. 


Diversity Will Bring Better 
System Load Factors 


T IS 7:30 p.m. in a Seuthern Cali- 

fornia city of 80,000 people. Mr. 

and Mrs. have just left for that 
bridge party, or perhaps the family 
has left for the show. The doors are 
locked, the windows may or may not be 
locked, at least the screens are hooked, 
and the house is left in complete dark- 
ness. What are the chances for this 
household being burglarized? Statistics 
show that this law- abiding community 
is annually burglarized of articles valued 
at $16,000. Most of these burglaries 
occur between the hours of 6 p.m. and 
midnight. The people across the street 
are also out for the evening. They left 
two or three lights burning ‘and perhaps 
the radio going at a low volume. Thus 
for 200 watts of lights and radio—say 
2 kw.-hr. per week ‘if the family is out 
twice a week, or for a dime a week, the 
house can be protected to the extent that 
a progressive burglar will think twice 
before entering. 

The family returning home after 10 
p.m. will find from one-fourth to one- 
eighth of the business district lights off, 
as well as one-fourth of the main thor- 
oughfare, and state highway lights. 
Statistics show that holdups are most 
common for this city between 8 p.m. 
and midnight. Traffic accidents of a 
serious nature in this community pre- 
dominate be 7) en 5 and 9 p.m. and an- 
nually cost lives besides estimated 
property be of $50,000. We find 
the municipality purchasing power di- 
rect from a power company. The street 
lights are reduced after 10 p.m. and the 
city saves $5,500. Is this saving war- 
ranted when burglaries, holdups and 
traffic accidents annually cost $66,000 
and the loss of life is considered. Most 
street lighting rates are high, averaging 
about 4.5 cents per kw.-hr. This rate 
is high on account of the large invest- 
ment required to carry this class of 
load, heavy maintenance, and low load 
factor. If the load factor is increased 
by using larger lights, more lights, or 
burning them longer hours the rate can 
be reduced. Such rate reduction plus 
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the fact that adequate street lighting 
constitutes an effective form of police 
protection, increases public safety, and 
is an inexpensive form of city advertis- 
ing, should convince city authorities 
and the public in general of the inad- 
visability of the present practice of re- 
ducing street lighting. 

Last year in Los Angeles County 
alone there were over 1,000 automobile 
accident fatalities. Many of these serious 
accidents occurred at night and were the 
result of dark streets or faulty car 
lights, while others were caused by 
blinding headlights of an approaching 
car particularly in foggy or rainy 
weather. It has been proved that with 


First prize winning 
answer to the problem: 
“How Shall We Find a 
Steady Load for Existing 


Facilities?” 





proper highway illumination, such as 
provided by sodium vapor lamps, autos 
may be safely driven with dim lights or 
with lights out entirely. Proper educa- 
tion with courtesy lighting of certain 
highways by electric companies would 
help convince the traveling public that 
highway lighting is essential to safe 
driving and thereby create a_ public 
demand for it. The aid of insurance 
companies, auto clubs, and state high- 
way officials should be solicited in ob- 
taining better highway lighting which 
is a proper charge against highway 
maintenance and is payable out of gaso- 
line tax funds. 


TypicaAL Loap CONSIDERATION 


Which of these three lighting loads 
mentioned: domestic, street, or high- 
way, is most desired by the public 
utility? Which during the summer 
and which during the “winter? What 
other loads are desired or preferred? 
To answer these and similar questions 
it will be necessary to analyze the load 








By W. A. ANDREE 


Engineering Department, Southern 
California Edison Co. 


curves of a representative power com- 
pany on a daily and a monthly basis. 

In a solution of the problem, “How 
Shall We Find a Steady Load For Ex- 
isting Facilities?” we must first define 
‘existing facilities’. Existing facilities 
may be defined as the facilities pro- 
vided to serve all consumers indi- 
vidually and all consumers collectively 
assuming proper diversity of loads. 
This includes all generating facilities 
both steam and hydro with all load 
limitations imposed by any existing con- 
ditions, transmission lines, substations, 
distribution lines and equipment with 
all load-limiting characteristics incident 
thereto. While existing facilities have 
been defined as outlined above, con- 
sideration must be given to the power 
system’s facilities as they will exist in 
the near future, when additional power 
sources become available and additional 
facilities must be provided. 

For purposes of illustrating various 
types of loads and their desirability, a 
system having the annual capacity 
shown by curve A of Fig. 1 will be as- 
sumed. Curve B of this figure shows the 
annual load, while curves 1 to 5 show 
this load broken into its major com- 
ponents. The power system assumed 
has an installed capacity of about 500,- 
000 kw. of hydro-electric plants and 
400,000 kw. of steam plants. Curve A, 
Fig. 1, shows the generating plant re- 
sources for a dry season in regards to 
hydro-electric energy available. It is 
necessary to consider a dry season be- 
cause hydro-electric facilities are some- 
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J ‘ a a “uontn OF YEAR s ° nw ° 
Fig. 1—(left) Yearly load curve 
assumed for illustrated purposes 
in this problem paper. Fig. 2 — 
(right) Yearly load curves of the 
various component parts’ which 
make up the total shown on Curve 


A of Fig. 1 


times curtailed to a 20-per cent capac- 
ity during abnormally dry years: steam 
plants on the other hand can be counted 
on for 80-per-cent-capacity operation, 
allowing for maintenance, but annual 
maintenance may be performed during 
that period of maximum output from 
hydro plants, permitting the operation 
of steam plants at 100 per cent load 
factor during periods of low hydro 
output. 


Fig. 2 shows the incremental annual 
loads of Fig. 1 expanded and plotted to 
a larger scale on a common base. 
Municipal power for resale, Curve 1, 
Fig. 2, shows that this load during 
summer months is less than for winter 
months. This is typical of a city load 
which is largely commercial, lighting, 
small manufacturing establishments, 
and a large residential load. Lighting 
is increased in the winter months while 
the summer decrease is partially the 
result of some of the municipalities 
generating part of their own energy 
with hydro-electric plants partic ularly 
during the early summer when the 
water available is needed for agricul- 
ture. By generating for peak loads and 
purchasing energy at a high monthly 
load factor, a very low purchase rate is 
earned. As will be shown later com- 
bination of such a load and a pure 
lighting load (Curve Fig. 2) with 
an agricultural load (Curve 5, Fig. 2), 
which is very light during the winter 
months and extremely heavy during the 
summer, results in a diversity which 
greatly improves the annual system 
load factor. 
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Loaps BY INDUSTRIES 


Oil industry and electric 
loads (Curves 3 and 8, Fig. 
that monthly there is little variation be- 
tween winter and summer. However, 
when these same curves are a 
on a daily basis, (Curves 3 and 8, Fig 
5 and 6), an entirely different anes a 
presented. Industries such as oil, ce- 
ment, and rubber, usually operate on a 


railway 
2), show 


24-hour basis which is very beneficial 
to the utilities daily and annual load 
factor. Electric railway load has two 


peaks, one occurring about eight in the 
morning and the other about six in the 
evening, (Curve 8, Figs. 5 and 6). While 
this eed i is very light j in the early morn- 
ing hours resulting in a low daily load 
factor its diversity in respect to other 
loads makes it welcome. 

Industries other than oil, cement, and 
rubber are shown in Curve 4, Fig. 
This group includes the smaller indus- 
tries operating mostly in the daytime 
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and also certain seasonal industries. 
Part of the summer load increase of 
this particular year may be due to im- 
proved industrial and economic con- 
ditions. 

Daily load curves are shown by Fig. 
3 and 5, representing a winter day load, 
and Figs. 4 and 6, a summer day load. 
Figs. 3 and 4 show the various classes 
of load superimposed one upon another 
to build the total system load curve. 
Figs. 5 and 6 show the same curves 
plotted on a common base and to a 


larger scale in order to show more 
clearly the load diversity. Curve 1, 
Figs. 5 and 6, is the municipal power 
for resale. This load has a very high 
daily load factor being almost con- 
stant from 7 a.m. to 10 p.m., both 
winter and summer, because these mu- 


nicipalities generate their own peak re- 
quirements. Curve 2, Figs. 5 and 6, 
shows the energy sold to other munici- 
palities purchasing all their own re- 
quirements. While it is seen to have a 
poor load factor (raising the system 
evening peak in summer as well as 
much more in the winter), it is not par- 
ticularly objectionab le because our as- 
sumed company’s evening peak, even 
in the winter months, does not exceed 
the summer day peak. The company 
capacity to carry the winter peak is less 
but it is compensated for additional 
capacity required for this class of load 
by receiving a higher rate for it 

High load factor industries, 

and 4, Figs. 5 and 6, show power 
supplied to industries having a very 
high load factor operating 24 hours a 
day and other industries operating only 


Curves 


Fig. 3 — (right) Daily load curve 
during the winter months showing 
cumulative effect of the various 
component loads served by the 
system. Fig. 4—(left) The same 


curves as shown in Fig. 3 except 


for a typical summer day 
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during the daytime. The latter curve 
shows very heavy loads between 7:30 
am. and 4:30 p.m., with peaks at 
11:30 a.m. and 2 p.m. It can be readily 
seen from Figs. 3 and 4 that this class 
of load is largely responsible for the 
noonday drop in system load. 

Agricultural load, Curve 5, Figs. 5 
and 6, show light energy consumption 
during the rainy winter season and very 
heavy consumption during the summer 
when irrigation means a heavy pump- 
ing load. Such agricultural load has a 
low annual load factor but a high daily 
load factor. On our assumed system it 
is largely responsible for the system 
peak coming in the summer and during 
the daytime. A slight decrease in this 
load before the evening lighting and 
railway peaks makes the summer eve- 
ning peak slightly less than the cor- 
responding day peak. 

Commercial load, Curve 6, Figs. 5 
and 6, shows a fairly constant con- 
sumption during the daylight hours 
with a drop at noontime and a slight 
evening peak which is more prominent 
during the winter. This heavier winter 
day peak is very desirable since it 
comes at a time of the year when the 
day load is normally light and its eve- 
ning peak slightly precedes the railway 
and residential peaks. 

Residential load, Curve 7. Figs. 5 
and 6, shows a double peak. A morn- 
ing peak occurs from 8 to 10 a.m. and 
is mainly a cooking, washing, ironing, 
and housecleaning load; while the eve- 
ning peak occurs from 7 to 8 p.m. is 
mainly a lighting load. This evening 
peak increases very rapidly after 4:30 
p-m.; it is higher during the summer 
and broader in the winter. 

Electric Railway Load, Curve 8, 
Figs. 5 and 6, also has two peaks, one 
occurring about 8 a.m. and a more 
prominent peak about 6 p.m. While 
this load is very light during the early 
morning hours resulting in a poor load 
fector, it has a proper diversity with 
other loads to make it desirable. Its 
morning peak occurs before that of 
many other loads while its evening peak 
comes after these loads have their peaks 
but before the evening lighting peak 
except in the early winter when there is 
en overlapping of peaks increasing the 
total evening peak. 


Frnpinc Goop Loap 


From the above discussion what 
classes of load are desirable for our as- 
sumed system? The answer is: those 
which will not increase appreciably its 
peak but will increase its total kilowatt- 
hour output. In the summer, any load 
between 9 p.m. and 7:30 a.m., and in 
the winter, any load between 8 p.m. and 
5 a.m. would be most desirable. 

First, it must be recognized that our 
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hypothetical power company located in 
California is more thoroughly electri- 
fied than that of many other communi- 
ties and that California probably has 
cheaper competitive fuel available in 
large quantities than most other states. 
It must also be recognized that this 
state as a whole enjoys very low rates 
for electricity. 





Diversity is important 
in increasing the system 
load factor. Developing 
new uses for energy, edu- 
cating the customer to the 
advantages of “doing it 
electrically”’ and rate ad- 
justments to promote de- 
sirable loading will help 
load existing facilities. 








Of the eight divisions of load, those 
possible for increased use are industrial, 
commercial, lighting, agricultural, and 
residential. Certain classes of industrial 
loads are extremely desirable to in- 
crease a system load factor. This class 
of business is not susceptible to the 
usual creative sales mediums but de- 
pends on general economic conditions 
and the location in California of new 
industrial plants. Special rates to such 
new industries without undue discrimi- 
nation to present customers might help 
induce certain industries to this section. 
Competition in the form of oil and gas 
power where such fuels are being used 
in process heating operations and power 
generation where process steam is used 
should be met by proper rates wherever 
possible. 

There appears to be a large field for 
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Fig. 5—(left) Winter daily load 

curves of each component to total 

load shown in Fig. 3. Fig. 6— 

(right) Summer daily load curves 

of each component of total load 
shown in Fig. 4 


off-peak industrial load between the 
hours of 9 p.m. and 6 a.m. Certain 
basic industries such as chemical plants, 
electrolytic processes, and electro-metal- 
lurgical plants would fit such a sched- 
ule. Other industries where power costs 
are a large percentage of the cost of 
production might be attracted to such 
a schedule by off-peak rates. 


Other industries such as oil, cement, 
and rubber operating on a 24-hour basis 
greatly aid in maintaining a high load 
factor. The oil industry probably fur- 
nishes the most attractive source of load 
outside of the rates involved. Electric 
drilling is now more economical than 
steam and just as flexible. Electric 
driven centrifugal oil pumps can be 
used to advantage for certain pipe line, 
loading, and refinery installations in- 
stead of reciprocating steam pumps and 
oil engine driven centrifugal pumps. 
Advantages of centrifugal units are low 
first cost, small losses due to unsalvage- 
able material, pumphouse and founda- 
tions are small, installation or transfer 
easily and quickly made, the electric 
motor can be directly connected to the 
pump, and such units can be remotely 
or automatically controlled. 


Thus, industrial load increases are 
seen to largely involve rates, first, to 
induce new industries to this territory; 
second, to meet competitive fuel and 
power sources; and third, to promote 
additional off-peak usage of electricity. 
While such rates must necessarily be 
low, the blocks of power used are 
usually large, the diversity is or can be 
made very desirable. Electric utilities 
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should strive to gain more of this type 
of load. 
Put AppLiANces TO WorK 

For producing revenue the residential 
appliance load is probably most attrac- 
tive. In this field the question of rates 
is not relatively important for load 
building. The cost of electric energy has 
been continually reduced while com- 
modity prices have varied considerably. 
Use of electricity in the home has barely 
been touched. People have not been 
educated properly to the use of elec- 
tricity, and distrust that which they 
don’t understand. Various rates and 
charges are difficult for them to com- 
prehend and they fear the possibility 
of increasing their electric bill with 
any major current consuming appliance, 
yet many domestic consumers do not 
even use their minimum purchase re- 
quirement. To many use of electricity 
is still only for lighting which is prob- 
ably inadequate at that. Too few re- 
alize the posibilities and fully appre- 
ciate its services for only 1 or 2 per 
cent of the family budget. 

Other retarding factors to the use of 
appliances are their cost particularly in 
comparison to those utilizing compelti- 
tive fuel, and the cost of connecting 
heavy current consuming appliances in 
residences which are not adequately 
wired. A wide distribution of appliances 
is necessary for this type of load build- 
ing. First, there must be a_ proper 
division of the cost of an increased sales 
program between the electric appliance 
dealer who receives a direct revenue 
from sales after which he assumes a 
potential cost liability through main- 
tenance service and the recipients of the 
permanent energy revenue, the utility. 
Would not reduced prices of appliances, 
made possible by manufacturing on 
mass production methods, and initial 
marketing by utility companies at near 
wholesale prices, increase the demand 
and make money for the dealer, utility, 
and manufacturer in the long run? 


CONSIDER THE CONSUMER 

It is a well known fact that two fun- 
damental characteristics of American 
people are: the urge to improve their 
standard or method of living, and the 
determination to buy anything they 
really desire, if they can possibly pay 
for it. These characteristics have only 
been intensified by the recent depres- 
sion. No other industry offers the home- 
owner such permanent opportunities for 
investment in a combination of luxury 
and utility. By proper education a large 
portion of this potential load may be- 
come a reality. Present education of 
prospective users has not gone far 
enough. Advertising must be increased 
in volume and usefulness of electric ap- 
pliances emphasized rather than the 
merits of particular products. 
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Originally residential load was en- 
tirely ‘lighting and had a very low load 
factor but now in the av erage home 
lighting is only about one-half of the 
total residential load. Since most ap- 
pliances are used at times when light- 
ing is not in use, their current con- 
sumption greatly increases the load fac- 
tor of the individual consumer and since 
there is considerable diversity in the use 
of appliances their use greatly increases 
the residential load factor. There prob- 
ably is no increment of load which can 
be acquired which will more nearly fill 
the requirement of “finding a steady 
load for existing facilities,” ‘than small 
appliances. They can be carried on exist- 


ing house wiring, existing meters, serv- 
ices, transformers, distribution lines, 


substations, transmission lines, and gen- 
erating plants. In other words, they can 
be carried on existing facilities even 
with no additional operating cost except 
for a few miles per kilowatt-hour for 
additional fuel or water in storage. 
When the above facts are considered 
along with the fact that residential rates 
are relatively high, utility companies 
are certainly justified i in subsidizing ap- 
pliance sales. 

Possibilities for increasing uses of 
electricity in commercial establishments 
are mainly in better lighting and air 
conditioning. The diversity of such 
loads is good comparison to peak 
loads. Commercial lighting is more 
pronounced on the darker winter days 
than in the summer. Air conditioning 
and heating has even a better diversity 
with most of the heating ac complishe d 
before the morning peak, say 5 to 7 a.m. 
and turned off in most establishments 
before 5 p.m. and the evening peak in 
the winter time. In the summer air 
conditioning and air cooling would 
come mainly at the warmest part of the 
day—between the morning and evening 
system peaks or from 10 a.m. to 3 p.m. 

A sales point not to be overlooked in 
large commercial establishments is the 
effect of air cleaning and filtering on 
merchandise such as that of a depart- 
ment store. Here again we find ex- 
pensive air conditioning equipment, old 
buildings not suited to its installation, 
and poor relations with architects, build- 
ers, and store fixture manufacturers. 


PUMPING UP THE Loap Factor 


Agricultural load with its good daily 
load factor and low annual load fac- 
tor although it possesses a good diver- 
sity with other system loads has room 
for much improvement by load build- 
ing. California’s large agricultural area 
is fairly well served electrically. Its 
climate requires crop irrigation with a 
large electric pumping load. During the 
past few dry years which were also de- 
pression years the water table has de- 


creased necessitating additional pump- 
ing facilities. Competitive pumping 
methods have made inroads on this load. 
The problem of retaining present agri- 
cultural pumping loads at present rates 
can be met by convincing agriculturists 
that a fuel bill for engine 
does not represent the 
operation. S 


operation 
entire cost of 
ales force competition must 
be met by expansion of the pump-test 
service by the utility for increased 
efficiency of equipment. 

In building up rural off-peak and 
winter loads, winter heating and summer 
air conditioning of homes, particularly 
sleeping quarters of certain inland val- 
ley sections, have 


7 good 
Electric brooding, 


possibilities. 
poultry house heat- 
ing, dairy sterilization, soil heating, 
control of insects and prevention of 
crop freezing are all potential electrical 
fields comparatively undeveloped. Why 
not bring electricity to the rural dis- 
tricts in the form of demonstration auto 
trailers built for farm appliances as 
well as others for kitchen appliances, 
still other trailer units could be used 
for service repair work at a minimum 
cost right on the job? 


DEATH ON Dark Hicuways 


One of the most important and 
humane loads that requires building up 
by the power company is that of high- 
way lighting. While the responsibility 
for reducing traffic fatalities in this 
country rests primarily upon the auto- 
mobile industry, as well as the builders 
and users of highways, power companies 
have a vital part to play. 

The automobile industry sold us the 
idea of motoring for business and pleas- 
ure. They promoted the demand for 
good roads and guided legislation to 
provide them. The construction and 
cement industry developed the road 
building technique and equipment. These 
are the people who built our modern 
highways—only they haven’t completed 
them. Our highways have not been 
properly illuminated to the extent that 
a toll 7,000 lives are annually lost 
unnecessarily. Insurance company sta- 
tistics show for 1934 out of 36,000 
people killed and 954,000 injured by 
automobile accidents, 20,950 of these 
fatalities occurred after dark in 422,490 
accidents. The economic loss for night 
accidents was $900,000,000 of the total 
$2,500,000,000 loss. 

From experimental 
incandescent, sodium-vapor, and high- 
pressure mercury lamps, in various 
dangerous highway intersections of the 
country, comes evidence that danger of 
fatal accidents is 64 per cent greater by 
night than by day. About 56 per cent 
of current traffic accidents occur after 
dark, and at least 35 per cent of these 
are preventable by proper lighting. 


installations of 
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It will be a big job to light properly 
the 360,000 miles of primary highways 
upon which most of these night acci- 
dents occur but the day of three and 
four highways with banked curves, 
grade crossings eliminated, and cities 
by-passed is at hand. Automobile and 
allied industries will not be able to 
risk the popular reaction when the pub- 
lic wakes up to this growing menace. 
A lighting project could be financed by 
use of automobile license and gas tax 
funds together with support of certain 
industries such as the bus companies 
which spend $27,000,000 a year for in- 
surance against personal property and 
property damage. The power companies 
part in this program is to promote a 
public demand by demonstrating in all 
important cities what good highway 
illumination is like and what the public 
may expect. Further, the power indus- 
try must help advance highway lighting 
technique, establish its operation on an 
economic basis, and cooperate in in- 
stalling and maintaining such illuminat- 
ing equipment in every way possible. 

This lighting load will increase the 


evening peak particularly in the winter 
months. Highways should be illuminated 
without curtailment until midnight while 
dangerous intersections should be lighted 
fully all night long. The diversity of 
such load can be appreciated as much 
of it comes during the off-peak hours. 


CONCLUSION 


In conclusion it is seen that only by 
a diversity of loads such as are found in 
a well-electrified territory, both agri- 
culturally and industrially, are good 
load factors obtainable. The annual load 
factor of our hypothetical power system 
is better than 60 per cent, while during 
the summer it reaches as high as 85 per 
cent. Even so, a better diversity may be 
obtained by consumer education, rate 
adjustments, and the development of 
potential electrical uses. While we en- 
deavor to find a steady job for existing 
facilities we must not be unmindful of 
impending surplus power upon arrival 
of which almost any sort of new elec- 
trical load will be welcome for several 
years to come without extending such 
electrical facilities. 


Thoroughgoing Voltage Regulation 
Will Cut Distribution Costs 


OST important factors in sup- 

plying service to electricity con- 

sumers are reliability and good 
voltage regulation. Reliability of service 
is an accomplishment of the utility in- 
dustry that leaves little more to be de- 
sired. However, good voltage regula- 
tion is still a problem. For many years, 
such regulation has been considered 
necessary for more important urban 
feeders, and the cost could be justified, 
but for less dense suburban and rural 
areas, the cost of good regulation with 
the equipment available a few years 
ago, was considered too high for gen- 
eral use. 

With the recent development of: (1) 
transformers with automatic tap chang- 
ing under load, (2) step type auto- 
matic bus voltage regulators for use 
with transformers not equipped with 
tap changing under load, (3) pole type 
induction feeder voltage regulators, 
(4) step type feeder voltage boosters, 
(5) shunt and series capacitors, tools 
have been provided that permit im- 
proved regulation on urban feeders at 
lower cost, and satisfactory regulation 
on suburban and rural feeders at a cost 
that economically justifies their use. 

Improvement in voltage regulation on 
parts of systems, where regulation is 
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now inadequate, will result in increased 
consumption on lamps and resistance 
type heating devices thus becoming a 
real factor in load building. In many 
cases the increased consumption by 
present consumers will pay for the 
addition of the new low cost regulating 
device through increase in revenue, and 
will at the same time result in improved 
customer good will, and lower sales re- 
sistance on other current consuming 
devices. 

It is important in the consideration 
of the overall problem to fix limits of 
voltage variation for various classes of 
service which will give general satis- 





First prize winning 
answer to the problem: 
“How Can the Cost of 
Electric Distribution be 
Lowered, Giving Due Con- 
sideration to Adequate 
Service and Regulation?” 
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faction. With increasing use of elec- 
tric ranges, and table type appliances, 
most of which are rated at 115-120 
volts, or multiples of this range on 3- 
wire service, it will be found that best 
results will be obtained by holding the 
domestic supply voltage within these 
limits. Industrial circuits will give 
satisfactory service with wider limits 
of voltage supply, but many complaints 
will be eliminated by maintaining the 
lower limit at 110 volts and multiples 
of this value. 


CHOOSING THE DEVICE 


The selection of the type of regulat- 
ing device depends on many factors 
such as whether a new station is to be 
built, or whether improved regulation 
is to be obtained from an existing sta- 
tion or feeders, and the character and 
load factor of the load to be served. 


With the low cost of regulation ob- 
tained by the use of tap changing un- 
der load on new transformers, it will 
be found economical to install trans- 
formers of this type in new stations. 

Step type voltage regulators can be 
applied at small cost for bus regulation 
on existing stations not having good 
regulation. 

The tap changing transformers or 
step type regulators can be obtained 
with small voltage steps and with auto- 
matic control and load compensation to 
give satisfactory regulation for the ma- 
jor part of the industrial and close-in 
domestic load. For more important 
urban, domestic feeders, induction 
feeder voltage regulators with 5 per 
cent range operating through their full 
range buck and boost will replace the 
more costly regulators with 10 per cent 
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DISTANCE IN MILES 


Curve x: 
Curve O: 


3/0 copper conductors—peak load. 
No. 0 copper first 5 mi. 
No. 2 copper last 7 mi. 
ahead of regulator, peak load. 
regulated line, peak load. 
regulated line 7% load, regulator on 
neutral. 
regulated line, first step boost, 70% 
load on feeder. 


Section A: 
Section B: 
Section C: 


Section D: 


Fig. 1—Regulation chart of circuit 
used for illustrative purposes in 
this problem 


buck and boost, usually required where 
the station bus is unregulated. 

Now that reliable and low cost pole 
type induction regulators, and step type 
feeder voltage boosters are available, 
it will be found economical to use 
lower per cent line drop compensation 
on the main feeders and thus limit the 
voltage difference between the nearest 
consumer, and the load center for which 
compensation is set at the station. The 
voltage regulation for more remote sec- 
tions of the feeder and laterals can be 
more economically provided by pole 
type regulating devices with more satis- 
factory regulation throughout the length 
of the feeder and its laterals. 

The use of line type regulating de- 
vices can be justified in many cases 
from the standpoint of lowered overall 
line costs. With the increasing loads 
on feeders it is frequently necessary to 
install larger feeder conductors or a 
line type regulator to provide satisfac- 
tory service. The feeder conductors 
must be selected to keep energy losses 
economically balanced against conduc- 
tor costs, but the inductive drop of the 
feeder generally can be offset by line 
type regulators at less cost than to use 
conductors large enough to reduce vol- 
tage variation to the desired limits. 


Costs COMPARED 


It will be of interest to make a com- 
parison of the cost of that part of 
typical rural feeder affected by choice 
of circuit such as the use of conduc- 
tors large enough for good voltage regu- 
lation, and the use of smaller conductors 
and a line regulator to give equally 
good or better voltage regulation. For 
the purposes of this comparison it will 
be assumed that the main trunk feeder 
extends 12 miles from a regulated sta- 
tion, with load equally distributed 
throughout its length. A large part of 
the load would be picked up on laterals 
extending into the territory adjacent to 
the trunk feeder. The problem of regu- 


June, 1936—Electrical West 


lation on the laterals will be left out of 
this comparison since the problem is 
the same in either case with given regu- 
lation on the main feeder. 

Such a typical feeder is assumed to 
serve both rural pumping and domes- 
tic loads having a daily peak of 1,200 
kw. at 80 per cent power factor, daily 
consumption 20,000 kw.-hr. or approxi- 
mately 70 per cent daily load factor 
during the pumping season. With 12,- 
000 volts, three phase, 60 cycles at the 
station, three No. 3/0 copper conduc- 
tors on equivalent 68-in. spacing will 
serve this load with a voltage drop of 
525 volts or a variation of 4.4 per cent 
between first and last consumer. This 
same load may be served by using No. 
0 copper for the first 5 mi. of line, at 
which point a line regulator having 
two steps of 21% per cent voltage boost 
may be installed using No. 2 copper 
for the last 7 mi. of line. The calcu- 
lated regulation for both circuits has 
been plotted in curves shown in Fig. ] 





Distribution Costs can 
be lowered by coordinat- 
ing copper sizes and regu- 
lating equipment. New, 
compact regulating de- 
vices such as automatic 
tap changers,  step-type 
regulators, pole-type_ in- 
diction regulators shunt 
and series capacitors 
permit good service to be 
rendered with minimum 
investment in conductors. 





With the smaller copper and regula- 
tor, the maximum line drop ahead of 
the regulator at peak load would be 425 
volts. The voltage must drop at the 
point of installation of the regulator, 
however, before its control will cause 
the first step of boost. The control relay 
may be adjusted to obtain first step of 
boost at any desired line voltage. For 
this circuit the control relay would be 
set to provide one step of boost when 
the voltage drops at the regulator to 
11,700 volts corresponding to about 70 
per cent of peak load on the feeder. 

The voltage drop at the extreme end 
of the feeder just before the regulator 
goes to the boost position would be 480 
volts. After going to one step boost 
the maximum line drop at the end of 
the line with peak load on the feeder 
would be 420 volts. Thus we have a 
maximum difference between first and 
last customer with the regulator on 
neutral of 4.0 per cent, and a maximum 
difference after the regulator goes into 
boost position of approximately 3.5 per 


cent. At time of peak load, the average 
voltage for the entire length of feeder 
using No. 3/0 copper would be 11,650 
volts, and using smaller copper and 
regulator 11,710 volts. 

The estimated costs of conductors 
only, for 12 mi. of line using No. 3/0 
copper based on the present market 
price of approximately 15c per Ib.. 
would be $14,775. The cost using 5 mi. 
of No. 0 copper and 7 mi. of No. 2 
copper on the same basis would be 
$7,275. To this must be added the cost 
of line regulator and disconnecting 
switches estimated at $1,750, or a total 
material cost of $9,025. This represents 
a saving of $5,750 in favor of small 
copper with a line regulator. 


CONSIDER THE LOSSES 


From the standpoint of economics 
which of the plans proposed gives the 
best results? To make a comparison 
some charge must be made for energy 
losses and an estimate of carrying 
charges on that part of the line invest- 
ment affected by the circuit design, such 
as copper used in one 
and regulator in the other. Energy 
have been computed from a 
typical load curve of a rural feeder with 
70 per cent daily load factor, 1200-kw. 
peak. 

The load has been assumed to extend 
over a period of 150 days, or for the 
pumping season. Losses have been neg- 
lected during the remainder of the year 
as at low loads their value and differ- 
ence is so small as to be unimportant in 
this comparison. 


case, and copper 


losses 


The energy losses are assumed to cost 
0.6c per kw.-hr. on this part of the sys- 
tem. Capital costs on the copper may 
be assumed to be less than for other 
parts of a complete system as de prec la- 
tion is low. For this comparison a 
capital charge of 10 per cent per year 
is used. 

Giving effect to these factors the an- 
nual charges on that part of the line 
affected by choice of circuit would be: 


For circuit of No. 3/0 copper: 
Cost of Copper—$14,775.00 


Annual charges at 10% errr 
Energy losses 42,500 kw-hr. per year 
at 0.6¢ 255.00 
‘Zueel ‘annual CRAPOS. 6.0256 cccecce $1,732.00 
For 5 mi. No. 0 copper, 7 mi. No. 2 copper and 
regulatof : 
Cost of copper ........... . -$7,275.00 
Costied wemulate® .sccccccses 1,750.00 
Biber cd véadc tence $9,025.00 
Annual charge at 10%.............. $ 903.00 
Losses 67,500 kw-hr. @ 0.6c......... 459.00 
Total annual charges .............. $1,362.00 
Difference in favor of regulated line....$ 370.00 


It will be apparent that a change in 
the assumed annual load factor, the cost 
of energy losses, or the capital charges 
will alter the values in the above com- 
parison. 

It is recognized that proper secondary 
voltage may be delivered to the con- 
sumer by selection of transformer taps 
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according to the voltage drop along the 
feeder, when using smaller than No. 
3/0 copper for the load considered. 
However, loads vary through wide limits 
daily, as well as from month to month 
with very small loads during off pump- 
ing season. Under this condition those 
consumers served from a transformer on 
lower primary taps would have over- 
voltage during the light load season un- 
less these taps were changed again be- 
tween the heavy and light load season. 

The step-type voltage ‘regulator would 
satisfactorily take care of ‘the daily and 
annual load changes and eliminate the 
cost of changing taps on the individual 
transformers. 

RaIsING THE Power Factor 

The need for regulating devices at 
stations and on feeders is largely due to 
the reactive drop in lines and trans- 
formers when serving loads of low lag- 
ging power factor. If these lines and 
transformers were operated at unity or 
near unity power factor, the voltage 
drop due to the resistance component 
would be of small magnitude and ac- 
cordingly would require less expensive 
regulating equipment. 

‘There are many places where cor- 
rective capacity can be added at the 
load with very small increase in cost 
compared to adding corrective capacity 
when required at the major substations. 
When such corrective capacity is added 
at the load it reduces the reactive com- 
ponent drop in all lines and transforma- 
tions from load to point of generation 
and at the same time reduces the syn- 
chronous condenser capacity, leading, 
required at major stations for transmis- 
sion line regulation. 

It is not possible in the scope of this 
paper to make an exhaustive treatise of 
the possible use of corrective capacity 
at the load. However, calculations have 
been made on some typical problems 
and the results have been plotted in 
curves indicating results of power factor 
correction at the load. 

Fig. 2—Ratio of reactance to resist- 

ance for various sizes of conductor 


having equivalent spacing of 2-ft. 
and 11-ft. 
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SIZE OF CONDUCTORS 


Fig. 2 shows the ratio of reactance to 
resistance for various sizes of conduc- 
tors with equivalent spacing of 2 ft. and 
11 ft. In order to show the effect of the 
reactive component on regulation at 0.8 
power factor lagging, curves have been 
plotted showing the regulation of 3- 
phase, 60-cycle circuits loaded so as to 
produce a 5 per cent resistance com- 
ponent drop in the various conductor 
sizes. A curve is plotted to show the 
regulation when the same power load, 
80 per cent of the current, is carried by 
the circuit at unity power factor. These 
values for the two spacings selected are 
so nearly alike at unity power factor 
that one curve is plotted to represent the 
average of the two. 

Fig. 3 shows the effect of power fac- 
tor correction at the load when applied 
to a typical 60-kv. transmission circuit 
serving step down substation, 12-kv. in- 
termediate circuit, and step down sub- 
station to serve a community at 4-kv., 
using No. 3/0 copper conductors 
throughout. It is assumed that such a 
circuit might be designed to have, at 
the time of peak load, regulation of 6 
per cent in each circuit when operating 
at 0.8 power factor lagging. It is as- 
sumed that the off pe ak load may drop 
to 40 per cent of the peak load. The 
full load regulation of the 60/12-kv. 
and 12/4-kv. transformers will be ap- 
proximately 4.5 and 3.7 per cent, re- 
spectively, at 0.8 power factor lagging. 
The transformers would be connected to 
taps to deliver the correct secondary 
voltage but with the change in load as- 
sumed, and without regulating devices 
to correct for regulation, the voltage 
will vary between the limits given from 
full load to light load. This is a meas- 
ure of the regulating capacity required 
to give satisfactory service. 

For purposes of comparison curves 
are plotted showing the regulation of the 
same circuits carrying the same load at 
unity power factor. 

The regulation of the 60/12-kv. and 
12/4-kv. transformers at unity power 
factor will be approximately 1.1 per 
cent, which accounts for much of the 
improvement in regulation with cor- 
rective capacity at the load. It i is seen 
that the unregulated voltage variation of 
approximately 15 per cent at the end of 
the 4-kv. feeder at 0.8 power factor is 
reduced to approximately 6 per cent 
when the power factor is corrected to 
unity. This latter condition can be 
cared for by less expensive regulating 
equipment on the more important feed- 
ers. Much of the load could be served 
satisfactorily without the use of addi- 
tional regulating equipment. 

Use or Capacitors 

Capacitors are now available for con- 
nection directly to the line at all voltages 
up to 6,900 volts. They are suitable for 
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Fig. 3 — Effect on regulation of 
power factor correction at load end 
of the line 


pole or station mounting and may be 
mounted in weatherproof  inclosures 
complete with circuit breakers for ease 
of connection and disconnection as de- 
sired according to load requirements. 

The use of such capacitors for power 
factor correction at the load must be 
justified by the results obtained. Some 
of the factors that may justify their use 

at somewhat higher cost than the adding 
of synchronous condensers at substa- 
tions may be mentioned. 

The capacitor losses are about 0.33 
per cent of their kva. rating compared 
with synchronous condenser losses vary- 
ing between 1.5 per cent and 2,5 per cent, 
according to rating. Adding capacitors 
at the load for correction of the power 
factor from 0.8 to unity will increase 
the carrying capacity in kilowatts of all 
connecting ‘lines and transformers from 
load to source by approximately 25 
per cent. The I?R losses of the circuit 
would be reduced by approximately 35 
per cent for the same kw. load. 

The cost of other regulating equip- 
ment at the load would be materially 
reduced or eliminated as already indi- 
cated by Fig. 3. 

The cost of adding capacitors at the 
load on 2,300 and 4,000-volt circuits, 
where they are most effective, including 
weatherproof housing and control, is 
about $8.50 per kva. compared with the 
cost of $5 to $6.50 per kva. for syn- 
chronous condensers and their control 
equipment. This difference in cost where 
added corrective capacity is required 
may in many cases be justified by some 
or all of the benefits enumerated for in- 
stallation at the load. 


Domestic LOADING 


The above discussion has been de- 
voted to proper primary voltage regula- 
tion. It is also necessary to give some 
consideration to regulation of the dis- 
tribution transformers and secondary 
leads, for it is the accumulative voltage 
variation through the entire circuit up 
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to consumer’s service that determimes 
whether or not the service is satisfactory. 

On services to the majority of domes- 
tic consumers, having largely resistance 
type loads and relatively small house- 
hold motors, the dip in voltage caused 
by starting small motors and the varia- 
tion in voltage supply due to changing 
load on the secondary circuit are not 
objectionable with suitable secondary 
copper for the size of load and length 
of run. To the technical man, flicker 
conscious, the dip in voltage due to 
starting small motors, may seem ob- 
jectionable, but to the average consumer 
it is seldom noticed on account of the 
short time it takes for the motor to 
come up to speed. 

When the motor load is pulsating as 
on some types of domestic refrigerators, 
a much smaller flicker will be objection- 
able. This would call for reducing the 
impedance of the circuit so as to reduce 
the magnitude of the voltage pulsation. 

This may in many cases be remedied 
by connecting auto transformers to the 
3-wire service supplying the 110-volt 
motors. The auto transformers will also 
reduce the voltage drop on the heavily 
loaded side of an unbalanced 3-wire 
circuit. 

When both domestic loads and larger 
motor loads, such as air conditioning, 
are to be served from one transformer, 


series capacitors properly proportioned 
to the load will give entire satisfaction 
as they are instantaneous in action to 
compensate for voltage drop. It is to be 
hoped that, with increased need for such 
devices, the cost of series capacitors 
may be reduced so as to justify more 
general application to such fluctuating 
loads. 
THe Common GOAL 

The author of this paper realizes that 
there are many problems in distribution 
system design aside from that of the cir- 
cuits and their regulation. The circuits 
and their regulation represent, how- 
ever, a considerable percentage of the 
over-all system costs and accordingly 
savings which at the same time im- 
prove the service are relatively impor- 
tant in the over-all problem. 

Through continued cooperation of the 
regulatory bodies, changes in construc- 
tion may be permitted so as to make 
full use of the improvements in con- 
struction materials, and methods, which 
will be reflected in lowering the overall 
costs of distribution systems with the 
ultimate result that costs of service may 
be reduced to the consumer. That is the 
worthwhile goal to which all branches 
of the electrical industry are and have 
been working with a marked degree of 
success, as indicated by the frequent 
lowering of rates. 


Modernized, Uniform Ordinances 


Mean Safe, Low-Cost Wiring 


N studying this problem let us first 

consider what we may call the 

“musts” of a satisfactory power 
delivery system which, for domestic 
consumers, includes the service entrance, 
the watt-hour meter, and the protective 
devices. These requirements are few 
and can be expressed simply: 


1. The installation must be ar- 
ranged to discourage tampering and 
make current diversion difficult. 


2. The installation must be accept- 
able from the standpoint of appeur- 
ance, 


3. The conductors must have suffi- 
cient capacity to carry the load safely 
and without excessive voltage drop. 


4. The protective devices must offer 
real, unalterable protection. 


5. The overall cost must be reason- 
ably low without overlooking any of 
the foregoing requirements. 
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Now let us look at each requirement 
as a separate problem and investigate 
the possibility or advisability of chang- 
ing the present accepted practices or 
methods to give us the simplification 
and cost reduction we seek. 

A tamper-proof installation natural- 
ly calls for conduit, steel tube or serv- 
ice entrance cable together with a new 
sequence type of meter. Figures com- 
piled from actual records show that the 
new service entrance cable (armored) 
or plain service cable (unarmored) has 
an advantage over its competitors. This 
advantage is due to the fact that the 
cable is somewhat lower in cost and is 
easier to handle. The net result is that 


the installed cost is appreciably less. 
Here is one step towards our simplifica- 
tion and cost reduction goal. Unfor- 
tunately, in some communities ordi- 
nances prohibit the use of rigid conduit 
“substitutes” and this advantage is lost. 

The problem of current diversion at 
the meter was solved about eight years 
ago when one of the meter manufac- 
turers introduced the socket type meter 
for new sequence installations. The 
universal socket meter is now the ac- 
cepted standard with practically all 
utility companies on the Pacific Coast, 
and with all American meter manufac- 
turers. 

A few utilities are still of the opinion 
that meter test devices are absolutely 
necessary to prevent even momentary 
service interruptions once every five or 
seven years for the routine meter test. 
Very recently one of the strongest sup- 
porters of the test device idea decided 
that the test device was not so essential 
after all and is now using the standard 
socket meter (without circuit closing 
devices) for all new meter installations. 
Where test devices are still used, they 
can be discarded and another pomt 
scored for simplification and cost re- 
duction. 


INSTALL WITH EyYE-APPEAL 


In the past too little attention has 
been given to the eye-appeal of the 
meter installation. Large cumbersome 
pull boxes, meter enclosures, or make- 
shift arrangements have often been 
draped on the rear wall of a home. In 
some instances local ordinances require 
that the meter be hidden in a cupboard- 
like arrangement built into the wall of 
the house. Here is another excellent 
opportunity to gain a step towards that 
simplification and cost reduction goal. 

Many of the utilities are taking full 
advantage of the fact that the socket 
meter lends itself splendidly to a flush 
mounting installation. Many new 
homes already boast of a meter instal- 
lation where only the meter element 
and cover is visible and the home 
owners are loud in their praise. 

Are outdoor service switches desired 
for the range, water heater and lighting 
circuits? A sample unit has already 
been shown of an outdoor metering 
equipment which consists of a Flipon 
cabinet with a ring type meter socket 


First prize winning 
answer to the problem: 
“How Can the Cost of 
Service Entrance Wiring 
Methods be Modified for 
the Purpose of Simplifica- 
tion and Cost Reduction?” 
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mounted in the face of the upper por- 
tion of the cabinet. A suitable steel 
barrier adequately protects the meter 
wiring against tampering. For installa- 
tions in new homes the entire cabinet 
can be set flush with the wall. 

Here, again, these opportunities for 
real improvements must in some dis- 
tricts be passed by because of an ordi- 
nance which may read “The meter must 
be installed in an 18x22x7-in. weather- 
proof enclosure.” A few years ago the 
enclosure may have been a_ necessity 
but the elimination of this out-moded 
feature would certainly be welcomed by 
both the home owner and the utility. 

Obviously the conductors must have 
sufficient capacity to supply the cus- 
tomer’s energy requirements without ob- 
jectionable drop in voltage. What are 
the customer’s energy requirements? 
Can they be determined by counting the 
outlets in his home, by measuring the 
floor area, or by totalizing the kilowatt 

capacity of his appliances? 

The National Electric Code allows us 
to take advantage of the diversity fac- 
tor of the connected load in calculating 
wire sizes. This is based on logical 
reasoning and any number of proofs 
that this diversity factor exists are 
available. Witness a case called to the 
writers’ attention a few days ago where 
25 average-size residences (three of 
them with electric ranges) were served 
from a 7.5-kw. transformer—and with- 
out one low voltage complaint! 


BREAKERS ANTIQUATE FUSES 


Granting that a consumer may at any 








Mr. Stackhouse Says: 


Simplify and standard- 
ize wiring ordinances over 
an area to obtain economy 
of wiring. Utilize new de- 
vices, new designs for 
services and install ade- 
quate facilities for the fu- 
ture needs of the customer 
so that re-wiring will be 
minimized. 





time overload a circuit and create a 
dangerous situation by the well-known 
“penny-behind-fuse” method there is 
still no real justification for the wire 
sizes demanded by ordinance in some 
localities. The small Flipon circuit 
breaker as now offered by many manu- 
facturers is purely a load limiting de- 
vice and when used correctly will al- 
ways trip open before the conductors 
in its circuit reach a dangerous tem- 
perature. In addition, the breakers are 
trip free and have high interrupting ca- 
pacity. Service can be restored by a 
mere flip of the handle. The circuit 
breakers should permit the use of lib- 
eral load factors in calculating wire 
sizes. 

Section 405 of the National Electric 
Code permits the omission of the main 
service switch under certain conditions 
where breakers are used for the branch 





circuits. Since the main switch is one 
of the most expensive items in the en- 
tire installation, the elimination of this 
item would place the cost of the branch 
circuit breakers on a par with the cost 
of a fused main switch plus the fused 
branch-circuit switches. The circuit 
breaker is as far ahead of the fused 
switch as the aeroplane is ahead of the 
horse and buggy, but some localities 
are slow in realizing this and still insist 
on a main breaker ahead of the branch 
breakers. The added cost makes the 
circuit breaker installation unattractive 
where the consumer is willing to accept 
“anything to get by.” 

The manufacturers have been doing 
their part to help in the simplification 
and cost reduction program. The new 
service cable, detachable meter, and 
Flipon circuit breaker are all steps in 
the right direction. Improvements and 
cost reductions have already been made 
and we can expect more in the future. 


As pointed out here and there in this 
article, many really desirable improve- 
ments cannot be made where the local 
ordinances indirectly prohibit their use. 
What we need perhaps more than any- 
thing else is uniform ordinance legis- 
lation for regulating service require- 
ments. The National Electric Code can 
very well be used for a guide. Uni- 
form rules will disperse much of the 
confusion which now prevails, will 
eliminate costly “specials,” which are 
necessary to meet some of the present 
rules and will lead to cost reductions 
by enabling the manufacturers to pro- 
duce standard-items on a quantity basis. 
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Help! Help! It Works Both Ways 
Wi e Wiring Con 
th the Wiring Contractor 
ELIEVE it or not, once upon a_ hours. It proved an intensely interest- 
time there was a wiring contrac- ing evening for all, and it also resulted 
tor who was a salesman; he had _ in a highly profitable evening for the 
been reading story books or “some-_ electrician, the trade he represented, 
thin’,” and ‘somehow got an idea he the architect who had sadly neglected 
could actually sell electrical wiring. the electrical phase of his work, and 
| He realized that all his competitors also to the home builders. 
i were just estimaters, bidders and bid- . ; 
1 chislers—but not a salesman in the lot. SERVICE Wins Business 
. The big chance came when bids were This is how it actually worked out- 
. asked ee on a large and costly resi- on departure from the “service visit” 
: dence. An arc ee held the club and _ the electrician was voluntarily requested 
: plans were distributed to hopeful bid- ‘© submit two figures - - the bid as re- 
1 ders. Our salesman contractor made up quired by the original published Speci 
_ the usual bid according to specifica- fications, and another of his own; esti- 
. tions. Next, he made an evening ap- mating the cost of wiring the electrical 
BE pointment with the builder and his wife. home, adequately wired, in accordance , eae 
. For this occasion he prepared a dupli- With his own plan which the builders , a oe ; 
" cate set of plans showing only the helped him with out of their own en- Oe eee ae Electric 
. ; as ae ae Supply Corp., San Francisco 
.. | electrical outlets necessary for provid- thusiastic interest. Not only that—he 
ai ing all electrical conveniences and com- Was graciously thanked for his service i iedieaae re ; 
: : ‘ is recognized that home build- 
Hl forts of a practical modern electrical ers and owners do not fully realize and 
home. : . : ad . . 
re ; First prize winning appreciate all that electrical service does 
- On reaching the prospects home he answer to the problem: mean and can mean to them when it 
ns explained his visit as merely a custo- po » : we comes time for application to their own 
‘0- mer service, for which no obligations How Shall We Bring Wir- cases as builders. The importance of 
is. were attached—only a little of their ing, Both in Old and New adequate wiring is not recognized in 
time. He would, as a specialist, help Homes, up to Reasonable true relation to other phases of build- 
se them in planning the electrical feat- Adequacy for the Con- ing construction. 
— ures of their new home, for he had ob- venient Use of Electri- 2. Architects, on whom builders gen: 
served from a study of the plans that 999 erally rely to do their planning of all 
many features they would surely want, culy: details not fully understood. do neglect 
=| if they knew about them, were not pro- the factor of adequate wiring in favor 
vided for. and interest in their behalf. and was of more conspicuous features in order 
The improvised electrical plans were promised due consideration at the to keep estimates within prescribed fig 
. placed before the family. To start with, awarding of the bids. This “electrician ures. General building contractors, who 
a an imaginary trip was begun thru the salesman” was awarded the job—and on are given the majority of small home 
new home. Switches turned on lights his own individual bid. His selling job planning, are prone to react in very 
: everywhere a switch might be conven- not only took bidding out of competi- much the same way. . 
ient to save steps through darkness. tion but more important, it came within Electricians are not salesmen. They 
Furniture was arranged and bracket a small figure of actually doubling the are bidders and employ all thei: 
lights placed. Floor plugs and wall outlets as originally planned, and more shrewdness to keep their bid lowest 
outlets spotted to take care of floor than doubled his revenue from the wir- even at the sacrifice of just profits. 
lamps, radio, vacuum cleaner,.washing ing—not including appliance sales that Contrasted with this condition, the 
machine, refrigerator, kitchen appli- naturally came to him later. appliance department of the industry is 
ances and heaters if needed. Available Is this story fiction? No—it is atrue a highly organized selling organizatio1 
electrical appliances for’ immediate story, and more than that this same and is supported by a large proportior 
wants and those that could be antici- plan was followed after the first sue- of the industries promotional funds. 
pated for possible future needs were cess. To make a long story short—the No wonder a “bottleneck”, but it cai 
: enumerated. Outside yard lighting and number of competing concerns in this — be broken. 
decorative lighting were disc ussed, and city were one-third less after one year’s Intensified selling must be injected 
the garage, shop. and basement were operation of the “adequate wiring” sell- into the point where electrical servi 
not forgotten. The “electrician-sales- ing plan. is taken from power lines and carried 
man” found it necessary to add outlets This story brings us to the proposed through until it meets with a balance | 
a he himself had overlooked. The intend- solution of problem No. 2 as summar- _ the selling forces of the appliance sell 
— ed short visit .ran into about three ized below: ing. The story illustrated herein is told 
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merely to show that selling adequate 
wiring can be done on a workable plan. 


It is not enough to stimulate individual 


electrical contractors to sell wiring. 
To sell the average electrical contractor 


on how to sell his own trade and get 
him to do it would be more costly than 
selling the public for him. The sell- 
ing job must be done by neutral parties. 
This is obvious so that coordination of 
the industry may be maintained. 

Who then, in the industry, is in a 
ready-made position to serve as the neu- 
tral party? No doubt all will agree 
that the lot falls on the public utilities 
for the actual field contact work. In 
other words, manpower will be needed 
and in the eyes of the public this field 
selling can be more effective and har- 
monious if a “planning service” or an 
“electrical builder instructional” serv- 
ice is presented as a free and neutral 
service of the utilities in the interest of 
the industry as a whole. 

To put a “home builders planning 
service” into operation will merely re- 
quire enlargement of such a department 
already set up in many offices of utili- 
ties, and that is the department which 
now employs the “lighting specialist” 
whose work has been proven increas- 
ingly effective. The additional man- 
power must be made up of competent 
electrical architects with sales ability, 
and of adequate force to cover the field 
both in new home planning and pro- 
motional work in old home wiring. 


Create a home builders 
planning service. Carry 
the activities of the exist- 
ing specialists into all 
types of potential load. 
Build consumer desire be- 


fore he builds his home. 


Let competent electrical 
architects aid in the drive 
for reasonably adequate 
home wiring. 
Their activities can be effectively di- 
rected, much in the same manner as 
pointed out in the story herein related, 
and should be supported by the various 
mediums of publicity used by the utili- 
ties. The results of their efforts will 
be an immediate increase of supply 
and appliance business for the indus- 
try, and load for the utilities. 


COOPERATION VITAL 


This program must be supported lib- 
erally by the manufacturers and job- 
bers in all their mediums of advertis- 
ing, with a coordinated purpose of sell- 
ing adequate wiring and making the 
public conscious of the several hazards 
of inadequate wiring. 

The costs of a nation-wide program 
to promote truly adequate wiring can 
now be considered as important to 
the future development of the indus- 


Many Loads Await Lure of 
Thoughtful Selling 


66 | OW shall we increase the 
domestic use of electricity?” 
Indeed this covers a vast 
field, closely interwoven with public re- 
lations. As Lincoln said, in part, “With 
public sentiment nothing can fail; with- 
out it nothing can succeed; .. .” For 
this paper, however, I will assume that 
the cultivation of public relations will 
be carried on relentlessly and, there- 
fore, will not stress it any further. 

Wiring costs also have a direct bear- 
ing on the increase of domestic use of 
electricity, particularly in securing ad- 
ditional load. But as this is already 
covered in an operating problem, I will 
not discuss it further, although it is 
very closely related to my chosen sub- 
ject. 

A man will invariably stop in front 
of an automobile accessory store and 
will purchase various “gadgets” he 
really can’t afford and does not need. 


74 


Where is the electrical industry lacking 
that it cannot stop the public and in- 
still in them the desire to buy electrical 
appliances for the home instead of 
“nick nacks” for the automobile. I 
beiieve better displays by both the deal- 
ers and the utilities would help a great 
deal. How about some real displays in 
the windows; real people, etc. This 
may stop them for a while; then use 
something else. This phase of window 
displays should receive the cooperation 
and supervision of the utilities. 

I would also suggest that the display 
area available at the various utility 
offices be alloted for a certain time to 
the different dealers for them to erect 
their own displays, and at the end of 
the year award a prize for the best dis- 
play. To avoid being accused of favor- 
itism the dealers would draw for the 
time allotment to make their display. 
And, further, some civic organization or 





try as are expenditures given to the 
promotion of appliance sales. 
ance sales will automatically follow 
with less selling costs when homes, 
commercial and industrial buildings 
are adequately wired. 


Appli- 


The benefits from such a campaign 


or permanent program will accrue to 
all phases of the industry, and an 


equitable proportioning of its costs 
will not be difficult. 

It may also be suggested that the 
cause can be assisted by prevailing 
upon underwriting agencies and State 
and local code authorities to adjust re- 
quirements of wire sizes for adequate 
service and circuits. 

Worthy of consideration too, is a 
means of increasing an electrical con- 
tractor compensation to induce and 
encourage him to aggressively promote 
new business for himself instead of 
waiting for job estimates to come to 
him. His unit or job profit is much 
out of proportion to that of the appli- 
ance merchandiser and under present 
methods and price structures he oper- 
ates on a margin of profit too small to 
permit extensive selling and promo- 
tional activity on his own behalf. 

In conclusion, it is sincerely hoped 
that the judges representing the elec- 
trical industry will find herein a work- 
able solution worthy of aggressive ac- 
tion. 





By F. D. AIASSA 
Pacific Gas & Electric Co., San Jose 


organizations could act as judges. 

The enormous amount of advertising 
this stunt would receive and could 
stand, and the keen competition in dis- 
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play originality it would create is bound 
to awaken the public. This would also 
create better displays by the dealers due 
to the experience they would gain and 
also the interest it would create among 
them. 

Rate reductions often appear to be 
devised principally to encourage the 
small consumers to increase their use 
of electricity, but the already large con- 
sumers, that could readily be induced to 
increase their use of electricity, seem to 
be overlooked. In other words the 
lower blocks in the rate structure are not 
reduced, so that the larger consumers 
receive the smallest reduction over 
previous rates. These already large con- 
sumers could very well be induced to 
increase their consumption by the in- 
stallation of air heaters—a very desir- 
able winter load when agricultural 
pumping is at a standstill and our facil- 
ities almost idle. 

Along this air-heating question I be- 
lieve that farms should be permitted 
to use air heating for the home on the 
power meter, connected on a double- 
throw switch with the motor load. Why 
allow our facilities to remain idle dur- 
ing winter months with a surplus of 
electricity, while the farmer burns wood 
or oil for heat? It would not cost the 
utility a red cent in added capital, yet 
a considerable number of additional 
Kw.-hr. would be sold. And after a far- 
mer has equipped his home with the 
convenience of electric heat, he would 
certainly think twice before changing 
from electric power for pumping pur- 
poses. He would also have Mrs. Far- 
mer to consider before making such a 
change—a real hold on the agricultural 
pumping load we already have, per- 
mitting us to concentrate on securing 
new business. This may not pertain 
precisely to the problem I have chosen, 
but it does involve the home. 


DEMONSTRATE WitH Homes 


It is a well known fact that before 
any article or commodity can be sold 
we must first create interest, then desire 
to have it. This can best be accomplish- 
ed by demonstrations, but when people 
attend sales demonstrations, they are 
not in the best receptive mood—they are 
skeptical of what is being said and 
consider it as so much sales activity. 
But demonstrations that occur in homes 
every day, when one family calls on an- 
other for a friendly visit, are the ones 
we must concentrate upon. 

During visits between housewives or 
at gatherings of clubs that meet at 
homes of the members, the greatest 
silent demonstrations of electrical gifts 
are presented. Why shouldn’t every 
employee’s home be a place of demon- 
stration and Mr. Employee’s wife be the 
demonstrator ? 
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This could easily be accomplished if 
arrangements were made to make it pos- 
sible for the majority of employees to 
equip their homes throughout with the 
latest in electrical equipment. Consid- 
eration should also be given to permit 
the changing of this equipment as it 
becomes somewhat out of date. In 
other words employees’ homes should 
be among the best lighted, most thor- 
oughly equipped with electrical ser- 
vants, and adequately wired, so that 
when people leave these homes they 
will take with them the desire to im- 
prove the conditions in their own homes 
—better lighting, more appliances, and 
possibly rewiring to permit convenient 
use of the equipment. 





First prize winning 
answer to the problem: 
“How Shall We Increase 
the Domestic Use of Elec- 
tricity?” 


Mr. Aiassa Suggests: 


Let every employee in 
the industry be a constant 
salesman by expediting 
the complete electrifica- 
tion of his home. Let the 
salesman make more con- 
sumer calls instead of only 
prospect contacts. Permit 
air heating on agricultural 
meters connected by a 
double-throw switch with 
pump motors. These are 
but three points taken 
from Mr. Aiassa’s paper 
which bristles with ideas 
for increasing domestic 
use. 


The garden and grounds of em- 
ployees’ homes, those that are suitable, 
should be well lighted—flood lighted. 
And during the holiday season consid- 
erable color lighting should be used. 
If well done many people will follow 
the example, at least partly, when they 
realize the prestige this beautifying of 
the home gives in the neighborhood. 
In other words, employees’ homes 
would be show places, marks to shoot 
at, instead of being, as many are, homes 
so inadequately supplied with equip- 
ment or wiring that they present a 
seemingly insurmountable obstacle to 
anyone trying to sell electrical conven- 
ience. 


All this silent selling will create more 
sales than it is possible to realize, and 


with practically no effort or expense 
to the utility. And we must not forget 
that the public likes to buy and not be 
sold. A person wants to feel that it 
was his own desire and not his inabil- 
ity to resist sales talk that caused the 
purchase. He is more satisfied with the 
merchandise if he feels that way. 


OFFER EMPLOYEE INDUCEMENTS 


To promote this silent selling through 
employees’ homes, I would suggest a 
possible revision of employees’ rates to 
permit the employee to really overdo 
the use of electricity so as to draw it 
forcibly to the public’s attention. 

I also believe that the utility should 
obtain electrical equipment for its em- 
ployees at cost. At once you think of 
the objections from the dealers, but if 
thoroughly analyzed, dealers would be 
for it. All makes of equipment would 
soon find their way into employees’ 
homes, so that all manufacturers would 
receive free advertising. Wiremen would 
wire for this additional equipment as 
none of our men carry wiring licenses 
whereby they could do their own. In 
fact every dealer I have talked with 
about such a plan was in favor of it. 

Just an example of how this would 
work. A number of years ago I de- 
sired to purchase an electric range, not 
having the price I put it off until finally 
a manufacturer offered utility em- 
ployees a 50 per cent discount from list 
price on a new model range. I at once 
secured one. At that time my home was 
the only home on this road lighted with 
electricity. Today every home on this 
road has an electric range. And this was 
accomplished with practically no direct 
selling. This is being done right along 
only on a very small scale. Let’s en- 
large the scale. 

Possibly you wonder whether such 
results can really be obtained generally, 
and I say that that is a certainty. Here 
is how we did it. I say we for my wife 
was really responsible for the results. 
When a neighbor called that did not 
have an electric range, my wife would, 
during the course of the visit, suggest 
to the neighbor that she show her how 
to prepare that special dish of hers: 
and every housewife has one or more 
special dishes. Of course it was cooked 
on the electrical range. That was all 
that was needed, some purchased at 
once, some delayed a little. 

Last summer we purchased a refriger- 
ator and within a few months four 
others were sold, the sales of which 
were directly traceable to us. 

Of course, I firmly believe that it 
is not sufficient for an employee of an 
electrical utility to perform 8 hours 
of loyal work; but that he should ever 
be on the alert to give the industry a 
boost. 








a 


Cooking schools of course will create 
interest and will provide prospect lists, 
but I believe that employees’ wives 
should be offered special training that 
they may be better able to assist the i in- 
dustry that is now supplying their live- 


lihood. 
SELL EXTRAS 


The protection afforded by burning 
one or two lights all night should re- 
ceive greater stress. Consumers, espe- 
cially those in rural territory, should 
be shown how small the monthly cost 
actually is for this safety. The mistaken 
idea of great cost still exists, conse- 
quently lights not actually needed are 
turned off. 

The question of promoting heavy 
duty wiring for range and water heater 
service possibly needs some considera- 
tion. Most utilities now have flat price 
wiring, but would it be possible to pro- 
mote a type of wiring still lower in cost 
than at present, and then install it for 
the consumer free. Then the wiring 
would remain a part of the building and 
not be torn out each time a tenant 
leaves. 

Soil heating for the hobby gardener 
to assist him in the economical propa- 
gation of his favorite plants all year 
around should be stressed. We shouldn’t 


consider soil heating entirely in the 
commercial field. It would be desir- 
able domestic load if promoted prop- 
erly. 

Cooperation between dealers and the 
utility is of utmost importance for 
“united we stand, divided we fall.” 
Sometimes this develops into a dif_- 
cult problem, but it must be overcome. 
I suggest that men especially qualified 
be assigned to this phase. 

Then we have the salesmen themselves 
to consider. To me it would seem de- 
sirable that salesmen be paid a higher 
salary plus a lower commission than is 
now the apparent practice. With a low 

salary and high commission, there is a 
tendency for salesmen to oversell -con- 
sumers, possibly to exaggerate regard- 
ing operating costs, in order to obtain 
their livelihood. Instead salesmen 
should really be goodwill men as well 
as salesmen. This goodwill work can- 
not be done if they must rush from 
place to place to sell. Their main 
thought is necessarily “sell.” Under the 
other set up they could return after 
equipment is in use a short time and as- 
sist the consumer in getting acquainted 
with the electric servants. More satis- 
faction with the equipment means 
greater use and more recommendations 
to others. 


Mutual Understanding, Backbone 


of Real Cooperation 


RIEFLY and to the point, ELEc- 

TRICAL West in the following 

words places squarely before the 
electrical industry as a challenge for 
thought and action the problem of 
“How Shall We Develop Better Co- 
ordination in the Industry” 

“The electrical industry is composed 
of interdependent interests, mutually 
responsible to each other for the ulti- 
mate progress and welfare of all. With- 
out well-defined channels of distribu- 
tion, properly maintained all the way 
from the manufacturer to the ultimate 
consumer, everyone along the line, in- 
cluding the consumer, suffers. And 
without a maximum of industry co 
operation the utility can never hope to 
profit to the fullest.” 

It might be added that in like meas- 
ure none of the other branches can 
hope to profit to the fullest without 
this maximum of industry cooperation. 
That there has been difference of opin- 
ion between all branches of the indus- 
try on important matters and over long 
periods cannot be gainsaid and where 
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these conditions exist there must al- 
ways exist a reason. Let us look for 
these reasons and then for construc- 
tive suggestions as to the remedy. 

Much of the difficulty lies in the ever- 
present enemies to coordinated think- 
ing, viz: misunderstanding, misin- 
formation and selfishness. If we will 
each study the other, first as to his 
physical condition, second as to his 
mental habit, and third as to his prob- 
lems, the knowledge gained must re- 
sult in cooperative relation on such of 
the problems as hold common interest. 

Manuracturers Must Take Cues 

To begin with, the manufacturers’ 
picture (and to a large extent also the 
wholesalers’) is national, whereas the 
contractor, dealer, motor shop, and to a 
certain extent the utility picture is in- 
tensely local. First, then, a common 
denominator must be found to concili- 
ate these divergent viewpoints. 

The national viewpoint of the manu- 
facturer is not altogether a matter of 
choice. Having produced his national 
output, he must sell it, and this requires 





SUMMARY 


In reviewing briefly I suggest the 
following: 

1. Better displays—displays that will 
reach out and stop the public and create 
interest and desire to have electric 
equipment. 

2. That rates be rearranged to induce 
more air heating by the already large 
users. 

3. That air heating be permitted on 
agricultural meters connected by a 
double throw switch with pump motors. 

4. That employees be recruited in this 
drive to increase domestic use of elect- 
ricity and that employees’ rates be re- 
considered carefully to permit greater 
use of electricity by them for advertis- 
ing. Also that utilities secure electric 
equipment at cost for employees. 

5. That more stress be put on burn- 
ing lights for safety and protection. 

6. That soil heating be encouraged 
for home gardens. 

Greater cooperation between deal- 
ers and utilities. 

8. Possible rearrangement of sales- 
men’s working conditions to permit 
more consumer calls instead of only 
prospect contacts. 





By J. O. CASE 


Contractor, Quality Electric Co., Ltd., 
Los Angeles 


a national policy. If carefully deter- 
mined, this policy will at best meet 
only the average of all local conditions 
and to the degree i in which conditions in 
a given locality depart from the aver- 
age, dissatisfaction is sure to exist. 

On the Pacific Coast this divergence 


Electrical West—Vol. 76, No. 6 


ermine UU EEEEEEEEInSESIIEEEEE 


is | 
else 
ture’ 
west 
sidei 
natic 
ing 
muc! 
these 
tions 
TI 
sent 
to ji 
meth 
that 
tiona 
mani 
agalr 
squai 
ment 
Th 
tione 
come 
visio! 
have 
cient! 
from 
Th 
marg 
thoug 
busin 
margi 
than 
allow: 
10 pe 
sound 
dealer 
certall 
Let 
this « 
impor 
der t 
tional 
cently 
tions 
bers, f 
of $5. 
busine 
head t 
cent fc 
$25,00 
betwee 
practic 
tween | 
selves 
a very 
means 
the cor 
need o 
The 
lurer a 
ver, 4 
acture 
real 
hink 
usines 
will di 
that loy 
ect, ar 


hich 


lune, ] 





id., 


leter- 
meet 
tions 
ns in 
aver- 


zence 


vo. 6 


statehenmrcnnantnnt 


is probably more pronounced than 
elsewhere, for most of the manufac- 
turers do not appear to have given 
western conditions a great deal of con- 
sideration in the formulation of their 
national policies and do not seem will- 
ing to give their western managers 
much latitude in the modification of 
these policies to meet western condi- 
tions. 

The manufacturer is inclined to re- 
sent suggestions from other branches as 
to improvement in his distribution 
methods. It is of course recognized 
that in the local modification of a na- 
tional policy satisfactory to all, the 
manufacturer must protect himself 
against his own competitors, as well as 
squaring his policy to fit the require- 
ments of his customers. 


That “mutual responsibility” men- 
tioned at the outset very definitely 
comes into the picture here. The di- 


visions of the industry do not seem to 
have learned to flex themselves suffi- 
ciently to take constructive suggestions 
from other branches. 

The manufacturers in establishing 
margins have apparently given little 
thought to the dealers’ cost of doing 
business. They have always thought of 
margins in terms of competition rather 
than of economics. No policy which 
allows the dealer a gross discount of 
10 per cent can ever be economically 
sound, for in the simplest form of 
dealer organization the overhead would 
certainly exceed this amount. 

Let us digress here for a moment on 
this apparently little understood but 
important matter of overhead. In or- 
der to educate its members, the Na- 
tional Electrical Contractors Assn. re- 
cently made an analysis of the opera- 
tions of several hundred of its mem- 
bers, from those with an annual volume 
of $5,000 to those doing $1,000,000 
business. The average ratio of over- 
head to sales billed ran from 32.8 per 
cent for businesses between $5,000 and 
$25,000 to 16.2 per cent for businesses 
between $400,000 and $1,000,000, with 
practically a_ straightline curve be- 
tween these extremes. Let’s not kid our- 
selves about this matter of overhead— 
a very real and tangible thing which 
means success or failure, and on which 
the contractors and dealers are sadly in 
need of education. 

The situation between the manufac- 
turer and his customers does not, how- 
ver, appear hopeless. If the manu- 
‘acturer will approach the subject with 

real desire to find the answer, and 
hink in terms of dealer cost of doing 
business, and if the dealer on his part 
will display toward the manufacturer 
that loyalty which he has a right to ex- 
pect, and retain for his own the margins 

hich are allowed him, a common 
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ground can be found which will be 
beneficial to both. 


SouarRE DEAL FoR WHOLESALER 


On the Pacific Coast are two groups 
of electrical wholesalers. One group 
has apparently cooperated rather well 
among its own members. The other 
group has directed its efforts more to- 
ward its customers—industrials, con- 
tractors, etc. First, then, in this reali- 
zation of their part in the “mutual re- 
sponsibility”, the wholesalers must find 
a common ground for coordinative ef- 
fort among themselves—and then turn 
their attention to relations between 
themselves and their customers. 

The wholesaler is not exempt in his 
usurpation of the functions of the con- 
tractor. Running all the way from 
selling material to industrial users at 
dealer prices to extending unjustified 
credit to curbstoners and chiselers, and 
even financing their labor obligations, 
furnishing bond for their jobs, etc., in 
the false belief that they are thereby 
increasing their outlets. There is op- 








First prize winning 
answer to the problem: 
“How Shall We Develop 
Better Coordination in the 
Industry?” 





portunity here for a clean-up which 
will benefit the entire industry. 

On the other hand if the contractor 
and dealer expect fair treatment from 
the wholesaler they must be just as will- 
ing to accord him a square deal. They 
must cut out their chiseling methods of 
buying. Many contractors and dealers 
have failed to appreciate that they can 
make their wholesaler a most important 
and powerful ally if they will only give 
him a square deal. When they spread 
their business thin over the books of a 
number of wholesalers they are throw- 
ing away the opportunity of becoming 
an important customer for one or two 
wholesalers, and with it they throw 
away the benefits which would accrue 
if those one or two wholesalers, know- 
ing they were getting loyal support, 
were to get behind their customer, fight 
for him and help him build his busi- 
ness. “Buy as you would sell” is a 
good motto. 


CONTRACTOR VS. CONTRACTOR ET AL 


From the viewpoint of the electrical 
contractor, while he is, or should be, 
the final point of contact between the 
industry and the consuming public, 
and therefore an indispensible link 
the electrical chain, he feels that he has 
not been given due consideration by 
other branches of the industry, that his 


value as an industry factor is under- 
estimated and that he is looked upon 
and treated as a problem rather than a 
partner in the general scheme of things. 
This may be true in some measure. If 
it is, are the other branches of the in- 
dustry to blame? If so, how much? 
Or is the contractor to blame? If so, 
how much? It is practically certain 
that neither party is 100 per cent right. 
Probably the contractor himself is 
largely responsible for this evaluation 
and to some extent the correction of 
this condition is in his own hands. Un- 
less he can take his proper place in the 
picture and uphold his corner of the 
structure the contractor cannot expect 
an opinion any higher than his own. 

It is certainly true that he has over- 
looked one very fruitful opportunity. 
The contractor probably has more con- 
tacts in the home than anyone else in 
the industry. These contacts are nat- 
ural. Does he take the proper advan- 
tage of them to diplomatically advise 
the housewife of more convenience out- 
lets, useful appliances, better light-bet- 
ter sight, More often his contacts 
are limited only to performing the 
functions that are on his work ticket, 
or perhaps advising his customer that 
she doesn’t need so many outlets, that 
electric heating is too expensive, or sim- 
ilar negative suggestions. What would 
the Hoover cleaner or Fuller Brush 
man give for such an opportunity! 

The contractor is the victim of cir- 
cumstances and policies over which he 
has no control. He must content him- 
self with the policy of the utility com- 
pany, who, in its desire to please its 
consumers may give free repair or 
maintenance service or wiring which 
properly belongs to the contractor; or 
who in its eagerness to sell more kilo- 
watt-hours hammers the contractor’s 
price down to where he can make no 
profit. He must content himself with 
the policy of some manufacturers and 
wholesalers who in their hunger for 
business often completely ignore the 
established outlets and sell direct. 

In a recent address before a national 
group representing all branches of the 
industry, Earl N. Peak, president of the 
National Electrical Contractors Assn., 
stated that electrical contractors are en- 
titled to receive compensation for dis- 
tribution functions when they render 
the following services to the manufac- 
turer and wholesaler: 

l. Creating demand for electrical 
products by salesmanship, contact with 
customers and market development; 


et te? 


2. Building good will for and ex- 
ploiting the products of particular 
manufacturers by recommending and 


using such products when installation 
contracts do not call for parts by trade 
names; 
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3. Making no substitutions for speci- 
fied products where the manufacturer 
has created a specific demand; 

4. Supplying engineering  experi- 
ence in the proper assembling of the 
diverse products of different manufac- 
turers and combining them into a bal- 
anced installation; 

5. Guaranteeing the successful oper- 
ation of the entire installation, includ- 
ing the parts contributed by each manu- 
facturer; and 

6. Supervising and servicing the 
successful operation of the equipment 
after it is installed, thereby assuring 
continuing good will for the products. 

The electrical contractor is entitled 
to an adequate differential over the con- 
sumer as compensation for these serv- 
ices. An economic balance in distribu- 
tion cannot be attained if either the 
manufacturer or the wholesaler by- 
passes the contractor to get the cream of 
the business and leaves to the electrical 
contractor only such sales as require 
the greatest expense and effort to obtain. 

Probably the greatest menace to the 
electrical contractor is within his own 
group—his fellow contractor. The de- 
pression which unfortunately deprived 
many good journeymen of a job, has 
developed from this class (aided and 
abetted by the wholesalers) a horde of 
contractors who, with no knowledge of 
business methods or ethics, no capital, 
credit or place of business, and not the 
slightest idea of overhead, have lowered 
the level of the business, both from the 
standpoint of fair prices and good 
workmanship to the point where it is 
difficult indeed for the legitimate con- 
tractor to exist. New York has recent- 
ly hit upon an effective plan for curb- 
ing this evil. Approximately 75 per 
cent of bootleg wiring in that city has 
been stopped by the new practice of 
giving municipal electrical inspectors 
police power. Each inspector has a 
book of tickets. Whenever he catches 
anyone bootlegging he gives that per- 
son a summons to appear in court. 

The contractors’ internal problems 
can be and are being overcome through 
their own organization. They will be 
found ready and willing to take their 
rightful place in the industry picture 
in any well-planned cooperative pro- 
gram. 


Deaters Can Set Pace 


In this cooperative plan we are con- 
sidering, the electrical dealer in his re- 
lation to the other branches occupies 
an important position. Past experi- 
ences prove the necessity for a clear, 
simple, equitable and profitable plan 
to merchandise electrical appliances. 

First, there should be no place for 
sub-standard material. The manufac- 
turers and wholesalers must provide 
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for a reasonable overhead, selling cost, 
servicing cost, and a profit. Along with 
this they must be assured of the pre- 
qualification of all selling agencies as 
to financial ability, proper organiza- 
tion for sales effort and adequate serv- 
icing facilities. 

The fullest measure of support by 
the utilities is of course essential. They 
should enter into the promotional and 
educational phase and contribuie to its 
cost as they are doing in the Electrical 
Development League. 

It appears that this group has made 
more real progress along cooperative 
lines than have the other branches, but 
there is still considerable room for im- 
provement. 


ENTER THE Moror SPECIALIST 


For some unaccountable reason the 
motor specialist has never been con- 
sidered in any cooperative move, and 
yet he occupies a place in the picture 
which should not be overlooked. His 
cooperation may mean much to the util- 


According to Mr. Case: 

Cooperation as a word 
is useless. To put it into 
operation requires partici- 
pation by every phase of 
the industry. Attempt to 
appreciate the other per- 
son’s viewpoint in the 
solution of the industry’s 
self-mutual problems . Es- 
tablish the means of let- 
ting all branches of the 
industry speak their parts 
before solution of a prob- 
lem is attempted. 

Mutual understanding is 
a major factor in the stabil- 
ity of the industry— it is 
the common denominator 
that will help solve its com- 
plex problems. 





ity in adding load to its system and 
good will to its consumer relations. 
Particularly in the forthcoming fre- 
quency change in Los Angeles, he will 
be an indispensable link in the pro- 
gram. He is the fellow who should be 
well acquainted with the power rate 
structures—then he probably would not 
so rapidly agree with the consumers 
who damn the rates. 

Some honest, coordinated thinking ap- 
plied to the age-old problem between 
the motor dealer and the manufacturer 
would help, too. 

Like the contractors, the motor spe- 
cialists can correct many of the exist- 





ing evils within their own group, and 
the Southern California Motor Special- 
ists Assn. has made considerable prog- 
ress along this line. But there is still 
a very definite need for a place at the 
table by the motor man. Don’t over- 
look him. He is a very necessary part 
of the picture. 


Utiuity 1n Key Position 


Since the cash register of the utility 
responds to the activities of all of the 
other branches of the industry as well 
as its own, it would seem good busi- 
ness for it to acquaint itself intimately 
with the problems of the other fellow. 
Jt may not consider itself directly con- 
cerned with differences of opinion be- 
tween the contractor and the whole- 
saler, yet some of these points may 
have a direct bearing on the registra- 
tion of the consumer’s meter; a matter 
of motor policy between the manufac- 
turer and dealer may not seem to in- 
terest the utility, but if the happy solu- 
tion of that problem resulted in the sale 
of less gas engines it might have a di- 
rect interest to the utility. 

In short, we are each interested in the 
elimination of trade abuses, the foster- 
ing of better business methods and any 
promotional activity which will stimu- 
late sales and educate all branches of 
the industry and the public, whom we 
serve, to the advantages of adequacy in 
all electrical installations. 


CONCLUSION 


Having before us a cross-section of 
the rather complex problem for indus- 
try cooperation, it would seem that the 
common denominator we are seeking 
might be defined as “mutual under- 
standing of the problems which con- 
front us, the consequent solution of 
these problems, or the comprehension 
of the conditions which render them not 
wholly solvable even with the utmost of 
goodwill on both sides—all of which 
are major factors in stability—unless 
there is evolved a method through which 
closer contact may exist and free dis- 
cussion eventuate. 

The various problems must be ana- 
lyzed to determine which of the un- 
satisfactory conditions are sufficiently 
recurrent throughout the industry to 
warrant study by all branches inter- 
ested. 

Undoubtedly this sort of study can 
best be made and satisfactory con 
clusions reached only through — th: 
medium of an industry board, or minia 
ture League of Nations, if you please 
on which would sit accredited repre 
sentatives of each branch of the ele: 
trical industry—men authorized to ac 
for their respective interests, and me! 
possessing the confidence of their fel 
lows as to their sincere purpose in find 
ing the answers. 
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Simplify Rates and Extension 


Policies to Gain Rural Load 


LTHOUGH the California farmer 
consumes over half the kw.-hr. 
used for agricultural purposes in 

the United States, there is, neverthe- 
less, a vast field for expansion of our 
systems and loading of existing facil- 
ities. One of the principal reasons for 
the widespread use of electricity in the 
agricultural areas is due to the fact 
hydroelectric power development has 
required vast interconnected electrical 
systems with transmission lines travers- 
ing the state. With power available it 
has been an easy matter to supply far- 
mers adjacent to these lines and areas 
wherever revenues would justify exten- 
sion of electrical distribution systems. 
With this advantage farmers in Califor- 
nia and some other western states are 
enjoying the lowest electric rates in the 
United States. However, there are thou- 
sands of gasoline and oil engines oper- 
ating. Wood, canned gas, and other 
fuels are used quite generally for cook- 
ing and water heating. Many homes 
relatively close to electrical lines do not 
have our service, and the majority of 
farmers feel electric service is too ex- 
pensive and perhaps private ownership 
of the utilities is to blame for it. 


Srmpuiry RAtTEs 


The average cost of power for our 
agricultural consumers is low, and any 
drastic rate reductions would not be 
justified, but the farmer is so befuddled 
by demand charges, energy charges, sep- 
arate meters, etc., that he is prone to 
think the power rates are out of line 
because he does not understand them, 
and very few utility representatives that 
he talks with can give him a satisfac- 
tory explanation. For example, the 
agricultural consumer is told the ser- 
vice charge on a pumping installation 
is the cost to supply service exclusive 
of energy used. The pump is used for 
less than 2,000 hours a year on the aver- 
age, and it would appear that any addi- 
tional Kw.-hr. that could be used 
through this meter would result in a 
profit to the company. However, if the 
farmer elected to heat his house in the 
winter time through this meter, he 
would be told that was another class 
of service which had to be measured 
on a domestic meter. 


Another problem which puzzles the 
agricultural pumping customer is the 
matter of being billed on the name plate 
rating of the motor regardless of the 
load. Varying water levels have brought 
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about a condition which has put the 
farmer in a position in which he does 
not know what size motor to buy. If 
the motor is only partially loaded, the 
service charge is excessive. On the 
other hand, the farmer who purchases 
an old obsolete motor that is under- 
rated enjoys cheaper power due to a 
lower service charge. 

The service-charge-type rate, gener- 
ally speaking, is a fair rate, but the 
average farmer does not think so and 
never “will, so the quicker we do away 
with it altogether the better for all con- 
cerned. 

It is necessary that the power com- 
pany be assured of an adequate return 
on its investment, but it is the belief 
of the writer this can best be accom- 
plished with a minimum charge and 
ample flexibility to encourage higher 
use. 





First prize winning 
answer to the problem: 
“How Can We Increase 
the Commercial, Indus- 
trial and Agricultural Uses 
of Electricity?”’ 





Recently some of our _ industrial 
schedules have been simplified to a 
point where connected load is no longer 
considered, and the demand is the only 
factor which influences charges. Light- 
ing, when incidental to power, is per- 
mitted on the same meter. I think we 
will all agree that all electricity used 
on the farm is incidental to farming 
when considered from a broad view- 
point. Why not put the farm on the 
same basis as an_ industrial plant? 
Probably 50 per cent of pumping in- 
stallations are located close enough to 
the farm residence to permit combining 
of the metering. With the installation 
of a four-wire meter, the farmer would 
have a supply of single-phase and 
three-phase power available which 
would enable him to utilize any farm 
equipment as well as heating, cooking 
and water heating in the home. With 
this arrangement the best possible load 
factor would result. 

Combination of all the electrical 
equipment on one meter would require 
a rate designed to produce an adequate 
return to the utility. This, I believe, 
could be taken care of by graduating 
the rate blocks in such a manner that 





By W. R. BOWLER 


Division Sales Manager, Pacific Gas & 
Electric Co., Chico, Calif. 


they would compensate for the higher 
cost now charged for lighting and ap- 
pliances. The minimum “charge should 
be payable in the late fall of the year 
and based on the highest demand of 
any month during the year. Undoubted- 
ly with a simplified arrangement as de- 
scribed, additional usage during the 
year would more than exceed a reason- 
able minimum charge set up to insure 
return on investment. In addition to 
encouraging the use of more Kw.-hr., 
it would do away with the present com- 
plications which produce ill will be- 
tween the utility and the rural customer. 
The result would be a maximum rev- 
enue per dollar of capital invested 
rural lines. 


SYSTEMATIZE EXTENSION CHARGES 

In order to sell more agricultural 
power customers, expensive extensions 
of pole lines are necessary 


In the past 
few vears we have been 


\ faced with the 
problem of an increasing investment 
per dollar of revenue returned. This is 
due, in part, to the fact our line exten- 
sion policies have obsolete. 
In many cases we have confused con- 
nected load with dollars in annval 
revenue, with the result expensive ex- 
tensions have been run to customers that 
produce poor revenue, while many who 
would use enough Kw.-hr. to justify 
service being run to them have been 
overlooked. 

For example, let us examine the line 
extension policy of one of the large 
utilities in California. Seventy-five feet 
of line is built for each kw. of major 
heating and cooking load. The custo- 
mer who uses an 8-kw. range is allowed 
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600 ft. of line free, and the one who 
uses a 12-kw. range is alowed 900 ft. 
of line. An analysis ofsrange customers 
shows very little difference in the con- 
sumption according to the wattage of 
the range. If a customer elects to in- 
stall a 3-kw. water heater on an auto- 
matic load limiter with the range, 225 
ft. is allowed free. However, if a 5-kw. 
water heater is used, 375 ft. of line is 
allowed. Certainly the 3-kw. storage 
water heater is the more desirable load, 
yet the customer is penalized if the 
lower-wattage heater is used. With the 
discontinuance of minimum charges 
the tendency is to build up connected 
load in order to prevent an advance 
on the part of the customer and a poor 
load factor installation is the result. 
Also our policy encourages old obsolete 
equipment being placed on the lines 
which results in excessive maintenance 
and usually dissatisfied users of appli- 
ances, and in the end, low consump- 
tion. The farmer who puts in a large 
motor used for only a few hours per 
year to grind feed, is entitled to the 
same footage allowance as the one who 
builds a reservoir and installs a motor 
of the same connected load that pumps 
water 24 hours per day for six months 
in the year. Add to the foregoing ex- 
amples, the services of a utility sales- 
man working on a commission basis, 
and an electrical dealer who is anxious 
to do business, and it is easy to see 
why many extensions are installed for 
long periods before they can show a 
profit to the utility. 

To overcome this, I would suggest a 
reasonable minimum charge for all 
equipment over the first three-year pe- 
riod. This should not be excessive, but 
sufficient to insure honest usage by the 
customer of the equipment ‘installed, 
and an adequate return to the utility 
for money expended. The footage al- 
lowance should be on the basis of actual 
revenue returned and not altogether on 
connected load. This would not only 
overcome the difficulties of line exten- 
sion policies, but would help to put 
good equipment on our lines that would 
convince users that electrical service is 
the most satisfactory, as well as econom- 
ical. The time has come when the util- 
ity must look to the quality of the con- 
nected load as well as the volume in 
order to decrease the dollars of invest- 
ment per dollar of revenue return. 


EpUCATE THE AGRICULTURAL CUSTOMER 


Farmers as a rule are inclined to be 
antagonistic to large corporations, 
therefore, it is particularly necessary 
that they have as much knowledge of 
our problems as possible if we are to 
develop our business with them on a 
sound foundation. It is not sufficient to 


tell the farmer the reason power costs 
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are high is because there are three 
transformers on a pole in his field, and 
they are expensive and depreciate in 
value each year. His answer is, that he 
has already paid us enough money to 
buy several sets of transformers. 

If we hope to convince the farmer 
of our costs we must give him the 
whole story from generating plant to 
his motor. Many farm organizations 
are in operation, but it is not often 
they tell the farmer that California 
farmers are enjoying the cheapest rates 
on the North American Continent. 
There is a wonderful opportunity to 
spread our story through these channels 
where it would carry the most weight. 








To increase use, in- 
crease mutual understand- 
ing. Strive toward: sim- 
plicity in rates, distribu- 
tion and metering; exten- 
sion policies which will 
permit service to all con- 
sumers at a profit; educa- 
tion of the agricultural 
customer to the problems 
of rural service, and to- 
ward accomplishing this 
without occasioning his 
confusion or resentment. 


I believe an educational program 
properly presented to farm groups 
would be a big help. I suggest a mo- 
tion picture, showing our generating 
plants, transmission lines, substations, 
and other properties, so arranged that 
it would have scenic beauty as well as 
instruction. This, followed by general 
education on rate comparisons, pump 
efficiencies, practical helps for farmers, 





etc., would make an interesting pro- 
gram that would be appreciated as well 
as tell our story to the farmer. Know- 
ing all the facts in the case, the aver- 
age farmer would cease his antagonistic 
attitude towards our rates and would be 
more receptive to being sold additional 
energy. 


CONCLUSION 


The agricultural customer is basical- 
ly no dillesene from any other industry. 
The soil is his raw material and his 
produce must net him a profit if he is 
to continue in his business. If we wish 
to sell this customer more Kw.-hr. the 
following points are essential: 

1. There should be maximum sim- 
plicity in electric rates, distribution and 
metering. 

2. Our line extension policies should 
be modified in such a manner that all 
consumers who will show a profit to 
the company will be served with the 
elimination of those extensions which 
result in a large investment with noth- 
ing, in reality, but minimum lighting 
consumers on the end of them. 

3. We should educate the agricul- 
tural customer to the intricate business 
of serving power to rural areas, in 
order that he will know some of our 
problems and realize our rates are fa- 
vorable. 

With increased sales, further rate re- 
ductions will be possible and the west- 
ern farmer will continue to be _ the 
largest user of electric service in this 
country. 


“Educate the customer” is a rec- 
ommendation of Mr. Bowler which 
is based upon experience. Here is 
a soil heating exhibit of the Pacific 
Gas and Electric Co. at a recent 
fair in Sacramento. Exhibits like 
this help sell the customer on the 
advantages of electricity and the 
service rendered by the utility. 
They make receptive prospects for 
additional energy sales 
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to Demonstrate Cookers 


for Demonstrations Convince of Their Usefulness 


APITALIZE on the wave of popular 

appeal that is sweeping sales of electric 

cookers, roasters and casseroles to new 
records. Some years ago thousands of the 
first non-automatic cookers were sold during 
summer months. With all of the new tem- 
perature control features, modern styling, and 
table useability, salesmen and dealers can 
build fine volume and profit with these items. 
Herein is a quick summary of things that 
others have found build interest and hasten 
sales. Note all the selling points, based on 
customer advantages, on the fourth page of 
this Guide. Note inside how salesman Bill 
Smith uses these points to meet resistances 
and close a typical sale. There is money in 
this popular appliance. 


Demonstrations— 


Either train yourself to demonstrate, or 
make arrangements with your manufacturer 
for demonstrators, and hold store demonstra- 
tions. Best demonstrations are made quickly 
with leg of lamb, turkey, ham, angel and 
sponge cakes, rolls, biscuits, fruit pies, ice 
box cookies. City of Paris in San Francisco 
had a novel angle. It demonstrated foreign 
food delicacies prepared in a roaster. An- 
other successful stunt is to give a free lunch- 
eon entirely prepared in cookers and roasters, 


An attractive table, with colorful 
table cloth, a representative stock 
of cookers, roasters, and casseroles, 
a manufacturer’s colorful card and 
display material and literature, and 
a capable demonstrator will bring 
many people to the demonstration 
and show what versatile and useful 
appliances these are. Actual, tasty 
results are convincing. The appe- 
tizing odors of well cooked foods 
will be still stronger sales appeal 


This can be done for about 20 cents per per- 
son, and brings a large list of prospects. 


Appeals 





Tie in on all holiday appeals—turkeys at 
Thanksgiving and Christmas, pumpkin pies 
at Halloween. In summer play up the Cool- 
ness and Freedom appeals, especially in warm 
regions. 


Mail Orders— 


Many stores have sold cookers, casseroles 
and roasters to a larger clientele by offering 
to sell them on mail order, some with terms 
to old customers, some cash. Country cus- 
tomers are especially good prospects for these 
appliances. 


Who Will Buy 


The prospects for electric cookers are much 
more numerous than most dealers or sales- 
men realize. Besides the ordinary run of 
people who might buy from floor demonstra- 
tions, a special sales effort on the following 
will bring extra sales: 

Mothers—Use the appeal of time to do shop- 
ping, attend P.T.A. and other duties and still 
prepare hot lunches for their children. 





W orking women 
matic-cooking appeal for the woman who 
works, either the unmarried or married office 
or factory worker. 

Bachelors 
cook for themselves than are usually sus- 


Use the time-saving, auto- 


There are more bachelors who 


pected. A special ad or circular to them will 

bring many prospects. Fishermen too, can 
5S ’ 

take a hot lunch along in a cooker. 

Small Barber Shops—Sell as a simple, inex 
pensive sterilizer for combs, brushes, scissors, 
etc. 

Doctors and Dentists 
ilizer for instruments. 


An inexpensive ster 


Tea Rooms and Small Restaurants—An at- 
tractive and ideal means of serving continen- 
tal dinners, hot and appetizing, or as a buffet 


server. A feature of delivered hot meals 
served in a roaster might be a_ business 


builder for them. 


Private or Maternity Hospitals—A homey 
and attractive, as well as appetizing way to 
serve patients their meals. 

Employers—Wherever there is an employer 
who provides a luncheon room for women em- 
ployees, a roaster would be a fine goodwill 
building addition to the equipment. 

Outside salesmen, with such prospects in 
mind, can build up their volume with little 
sales effort on these types of prospect. A little 
imagination will suggest many more. 
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F all the recently developed de- 
O vices for home modernization, 
the automatic electric roaster is the 
most representative of the genuine 
convenience and pleasure possible 
from home electrification. Bill Smith, 
master salesman, believes that this appliance is a nat- 
ural leader for his line of “package” electrical merchan- 
dise because it has so many advantages to offer the 
prospect. It is compact, of handsome appearance, and 
provides many of the conveniences of electric cookery 
and is priced within the reach of every housewife. Bill 


also sees where he can use it as an entering wedge for 


* 


BiLL: (to a lady who has been stopped by his display): 
“Good afternoon, madam, may [ tell you about this wonder- 
ful new electrical appliance that relieves kitchen drudgery 


and saves hours of time in the preparation of meals?” 


HE opening statement clinches the prospect's 


interest. Almost any woman will listen about 


less kitchen drudgery and more leisure. 


Prospect: ‘Thank you. I would like to know a little 
more about it although an electric roaster seems to me to be 
a little impractical. Most people only cook roasts once or 
twice a week and then the oven of the range generally is hot 


to bake other things as well.” 


BILL: 


doesn’t it? 


“At first thought it does appear impractical, 
In reality, however, this appliance is more than 
just a roaster; it cooks a complete meal, meat, potatoes, 
vegetable and dessert—automatically and without any atten- 
tion whatsoever. (Here Bill shows her the vegetable dishes 
and explains where and how each item is cooked). With 
these hot summer days coming along it offers a sure relief 
trom a hot kitchen because with it you can bake or roast 
without using your oven. You see, this roaster is scientifically 
designed to use every bit of the heat inside and it is insulated 
with a thick layer of asbestos between the inner and outer 


shells so that almost no heat escapes into the kitchen.” 


Prospect: “Did I undersand you to say that it cooks 


automatically ?” 


Bitt: “Yes, indeed. 


combined with the ability to prepare a full course dinner 


l‘o my mind, the automatic feature 


without any attention makes this roaster one of the most 
useful of electrical appliances. All you do is prepare your 


vegetables and dessert and put them in with the meat. set 


SALES TALKS THAT 


CASE HISTORY NO. 19 








future electric range sales and as a 
still lower limit of retreat when an 
electric cookery prospect cannot be 


Selling an Automatic J 
Electric Toaster 


persuaded to buy a range. Hence, 
Bill is pushing the eleciric roaster, 
not only as a profit-building appli- yj 
ance in itself, but also as a builder cf a new list of pros- 

pecis for other electrical devices. 

Essential to profitable sales are a prominent, eye- 
catching display and a sales talk loaded with the ad- 
Manufacturers will help 
For a sales talk | 


vantages of using the roaster. 
any dealer build up a good display. 
Bill suggested the following: 





this indicator at the desired heat and the roaster takes care 


of the rest. Think what that means. For instance, on Sun- 
day, instead of slaving away all day in the kitchen, you can 
be out with the family, driving or calling on friends, vet 


secure in the knowledge that your dinner will be ready 
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when you get home, cooked just right and more temptingly 
delicious than ever before because it is cooked electrically.” 


Prospect: “I can appreciate that the automatic features 
would save a great deal of time although I don’t see why 


electric cooking should be better than any other way.” 


Britt: “I am glad you brought that up because | think 
I can show you why leading dietitians and home economists 
recommend electric cookery. You see, all of the nutritious 
elements and vitamins are retained in food that is electric- 
ally prepared. It is these elements that add materially to 
the flavor, nourishment, and healthfulness of the food pre- 
pared in an electric oven or a roaster such as this one. Fur- 
thermore, it has been proven that there is 20% less shrink- 
age in meats and other solids, through loss of moisture when 
cooked electrically. This together with the fact that less 
expensive cuts of meats can be made tender and appetizing 
when subjected to the close control, even electrical heat, 


represents real economy.” 


Prospect: ‘Speaking of economy, wouldn’t a device 


like this run our light bill up if it were used very much?” 


Bit_: “That's a very logical question and I know you'll 
be glad to learn that with the low rates we enjoy here in 
the Northwest, this roaster will cook a complete meal for 
about three cent’s worth of electricity. That certainly is a 
low wage for an auomatic kitchen helper like this, don't 
you think?” 


Prospect: “Yes, it is.” 


Bitt: ‘Well, why not let me send one of these hand- 
some modern appliances out to your home so that you can 
begin to enjoy a cool kitchen and extra hours of leisure 
these fine summer afternoons? I know that once you have 
tried automatic electric cooking with its convenience, clean- 
liness and the improved flavor that it gives, you would not 
part with this roaster for ten times its price. Shall I send 


one out?” 


G ENERALLY in selling small appliances the pros- 
pect does not give the salesman much time for 
prolonged talks. Hence, it is necessary to ask for 
the order sooner. This, however, enables the sales- 
man to determine how he’s getting along and acts 
as a guide for the rest of his talk. 


I’m afraid that we 


Perhaps 


Prospect: “No, I don’t believe so. 
wouldn't use it enough to make it worth while. 


later on—” 





CALIFORNIA OREGON POWER CO. + 
MOUNTAIN STATES POWER CO. + 
PACIFIC POWER & LIGHT 
NORTHWESTERN ELECTRIC CO. ~* 


PORTLAND GENERAL ELECTRIC CO. 
PUGET SOUND POWER & LIGHT CO. 
co. 
WASHINGTON WATER POWER CO. 
UTAH POWER & LIGHT CO. 
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APPLIANCES 


HE prospect said “No” but she showed indeci- 

sion as if she would like to be convinced that 
she will get her money's worth out of the appliance, 
so Bill goes back to prove additional value. 


Bit: “Of course, I can see your viewpoint in that but 
I feel sure that you will find many additional uses for this 
electric roaster in your home because of the experience that 
we have had with ours. I bought my wife one when they 
first came out and she has discovered many ways to use it 
to save work for herself and make the family’s meals more 
tasty and varied. For instance, she often surprises us with 
a batch of delicious hot biscuits or muffins baked right at the 
breakfast table in this roaster. Several times she has cooked 
the meal in the roaster and we have taken it with us on 


took 


beach on our vacation. 


it with us when we went to the 
And that the 


automatic features gave her a real vacation from the kitchen 


picnics. She even 


she said afterward 
as well as giving the family some of the best meals we have 
ever enjoyed. Another useful job that this roaster does, and 
one which you would not ordinarily think of, is that of 
canning. By taking out the pans, you can heat seven pints 
of fruit or vegetables at one time. All during the summet 
you can can small batches of choice delicacies in your spare 
moments with practically no tedious work whatsoever. | 
know that Mrs. Smith would not be without hers now and 
I am sure that you will feel the same way after you have 
had it in your home for a week or so. Why not start now 


to take advantage of the extra leisure, convenience and 


pleasure that this modern electrical servant offers?” 


Prospect: ‘“‘Well, perhaps we would get more use out 


of it than I had at first thought. I am glad you suggested 
taking it along on our vacation. We have a summer cottage 
by the lake and if it will save me keeping a fire going in 


the wood stove it will be well worth the price.” 


Birt: “Thank you. I know 


siastic as we are after you have 


that you will be 


as enthu 


tried it.” 


ILL made a sale because he refused to stop 
selling when the prospect said “No”. His whole 
sales talk was built about the utility of the device 
he was selling and you will notice that the one 
suggestion about the vacation use hit a responsive 
note in the prospect's mind, and very likely did 
most to change the “No” to a “Yes”. A good sales- 


man uses all the ammunition at his command. 
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Sell These Uses and They Will Buy 


Mechanical and quality features of your own make of electric cooker or 
roaster are important—but only to prove their ability to deliver these 


Deliciously Cooked Foods— 


Practically everything that can be cooked 
on an electric range can be cooked in a 
roaster or cooker. Same flavor-saving quality, 
same juice and mineral retaining cooking. 
Same penetrating heat that makes tough 
meats tender. Does waterless cooking which 
retains flavors and mineral salts. Self basting. 


A Cool Kitchen in Summer— 


All the heat is kept inside the cooker by 
the heavy and efficient insulation, just as in 
an electric range oven. All the heat goes 
into the food, none to warm up the kitchen. 
Will not raise kitchen temperature one de- 
gree. (Indirectly makes a saving in refrig- 
eration since a refrigerator operating in a 
cool kitchen uses less energy.) 


Take It With You Everywhere 


Light enough to carry anywhere. Can pre- 
pare a meal, cook it, carry cooker in the car 
on a picnic. Take roaster to a summer cot- 
tage, to beach or mountains, wherever elec- 
tricity is available, It makes an excellent 
emergency oven. Cooks meals while you en- 
joy outdoor play. 


Free From Attention— 


Automatic features make it possible to go 
away and leave it to cook—safely—without 
thought or attention; come home to a warm, 
delicious dinner. Ideal for working women. 
Can even leave a warm lunch for the chil- 
dren while you go shopping. Simple enough 
so that children can operate if mother is ill. 
Peace of mind comes from knowledge of its 
safe efficiency. 


Saves Space— 


One appliance that does many cooking 
tasks. Saves space in small apartments or 
furnished housekeeping rooms, yet provides 
a real oven. At small beach or mountain 
cabin saves space already crowded. Serve 
right at the table from it. 


Saves Time and Effort—— 


Easy to prepare and load ready to cook. 
Cook in one operation an entire meal. No 


services to your purchaser. 


need to look or to baste, saving time for 
other household tasks or shopping, or atten- 
tion to guests. Fewer pots to clean after- 
ward. Saves time in housecleaning, too, for 
kitchen walls and curtains stay clean longer. 


Truly Economical 


Costs so little to operate on Western utility 
rates that an entire meal can be cooked for 
less than 2 cents, Saves from 10 to 20 cents 
per pound on meat shrinkage. Cooks entire 
meal at one time so requires less to do its 
job. Thermostats cut off current when tem- 
perature is reached; more than half the cook- 
ing is done on stored heat. 


Attractive on the Table— 


Good looking on any table because of at- 
tractive colors, finishes, and design. Can be 
brought right to the table and foods served 
hot from it; will keep foods warm and appe- 
tizing for second helpings. (Some models 
have a buffet server equipment.) No need 


for the hostess to leave her guests and go to 
eg 


Each manufacturer has attractive 

display materials such as_ these 

available for window and store dis- 

play. These are silent salespeople 

who “talk”? to the customer until 

a live salesman can attend to them 
and take the order 


“This roaster prepares 
a complete electric meal \* 
in one operation” 


aventem: Clea, 
we 






the kitchen during a meal. Adds to the 


charm of dinner, and reputation of the 
hostess. 


Clean as a Dish——~— 


Both exterior finishes and interior cooking 
dishes and racks are as easy to clean as a 
dish. Inner cooking chamber removable for 
washing. Cooker shell can be wiped with a 
cloth. Cooking dishes clean easily because 
there is no soot or smoke, and no need for 
burning with controlled heat. Keeps the 
kitchen walls and drapes clean too, for greasy 
fumes stay under the lid. 


Useful in So Many Ways— 


It cooks by frying, baking, boiling, stew- 
ing, roasting. Ideal for long-time, slow-heat 
cooking of cereals, soups, roasts, etc. Fries 
steak, chicken; deep fries doughnuts, etc., 
without burning because grease can be kept 
at correct heat, Can make pancakes, French 
toast. Used for canning vegetables and fruits. 
Can even be used to heat water in summer 
cottage for dishes, washing, or emergencies. 
Same insulation that keeps heat in, keeps 
heat out, so it can be used to keep things 
cold too, ices, desserts, ice creams. Where 
electricity is not available it can be used as 
a fireless cooker is, either to keep foods hot 
or cold. 


Sickroom Help— 


A valuable ally to the mother who must 
nurse children or adults during sickness. Can 
be used to serve warm foods to the sick room, 
to sterilize dishes of anyone with contagious 
illness, to sterilize baby bottles and equip- 
ment, to keep hot towels for heat treatments. 
Can even be used as a safe means of evap- 
orating medicinal fumes in treatment of 
croup or colds. 


These concentrated sales builders appear in 

these columns of Electrical West each month. 

Save them and build a complete handbook of 

selling ideas. Next month will feature the 

Electric Kitchen, today’s most talked of home 
necessity. 
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Business Development Section + + + + 








Introductory Statement 


organization to meet the needs of 

the current year was effected at a 
meeting of the Advisory Executive 
Council in Portland, Sept. 20, 1935. 
Besides adjusting the committees to be 
carried under each of the three bureaus, 
it was decided to have special commit- 
tees outside the bureaus, one on adver- 
tising and one on lighting. The Light- 
ing Committee was sub-divided into 
residential lighting and commercial and 
industrial lighting. The Residential 
Sales Bureau organization was simpli- 
fied to contain only a committee on the 
minimum-bill-customer and a commit- 
tee on water heating. 


Later in the fall it was decided to 
hold a conference of the field men en- 
gaged in developing the commercial 
cooking load of the various companies 
and this conference was held in Seattle 
Oct. 24-26, 1935. The minutes of this 
conference were distributed to those at- 
tending the conference and to all mem- 
ber companies. 


A RE-ADJUSTMENT of the section 


The eleventh annual meeting of the 
section was held at the Davenport 
Hotel, Spokane, Wash., March 5-7, 
1936. Total registration was 274, the 
largest at any section meeting of the 
Association since these annual meetings 
were started. Included in this registra- 
tion were 195 from outside the city of 
Spokane which is the largest out-of- 
town registration ever recorded. 

An innovation was instituted at this 
meeting by arranging for separate con- 
ferences for the advertising group and 
the home lighting group held concur- 
rently with the general session. Refer- 
ence to both special group meetings 
will be found in the reports of the re- 
spective committees in the following 
pages. 





7 

7 Advisory Executive Council: W. C. Mainwar- 
ing, B. C. Electric Railway Co., Chairman; George 
Wisting, Northwestern Electrie Co., Vice-Chair- 
man; Chairman, Commercial and Industrial Sales 
Bureau, O. C. Mayer, Idaho Power Co.; Chair- 
man, Residential Sales Bureau, J. A. Lockhart, 
Pacific Power & Light Co.; Chairman, Rural Sales 
Bureau, R. S. Overstreet, Idaho Power Co.; The 
California Oregon Power Co., Glenn L. Jackson; 
Idaho Power Co., L. W. Brainard; The Montana 
Power Co., J. C. Ryan; Portland General Electric 
Co., A. C. MeMicken ; Puget Sound Power & Light 
Co., Tom D. Fulford; Utah Power & Light Co., 
P. M. Parry; The Washington Water Power Co., 
R. B. McElroy. 


86 


The general sessions were presided 
over by W. C. Mainwaring, B. C. Elec- 
tric Railway Co., as section chairman. 
Practically all the papers and reports 
presented at the meeting are printed in 
the following pages and reference will 
be made here only to certain parts of 
the program not published. 


The Thursday morning session opened 
with a word of greeting from Frank T. 
Post, president of The Washington 
Water Power Co., who touched on the 
impending tax legislation and the regi- 
mentation of business contemplated 
thereby. He urged all members of the 
industry to exercise their duties as citi- 
zens in voting for representatives in the 
law making bodies of the states and na- 
tion to get the best possible represen- 
tation. 

K. M. Robinson, president, Idaho 
Power Co., and president of the Asso- 
ciation, responded to Mr. Post, calling 
attention to the fact that some of the 
pressure now being placed on the in- 
dustry could be eased by the production 
of more business and more net revenue 
through the activities of company com- 
mercial departments. The meeting was 
then turned over to R. S. Overstreet. 
Idaho Power Co., chairman of the Rural 
Sales Bureau, who put on his bureau 
program. 

The afternoon session was devoted to 
commercial and industrial sales and 
was conducted by O. C. Mayer, Idaho 
Power Co., chairman of that bureau. 

The program of the Residential Sales 
Bureau was carried through both morn- 
ing and afternoon sessions Friday, 
March 6, and into an evening session, 
after dinner. The morning session was 
conducted by J. A. Lockhart, Pacific 
Power & Light Co., chairman of the 
bureau. It opened with a discussion of 
ways and means of building up the 
small customer by Glenn L. Jackson, 
The California Oregon Power Co., 
chairman of the Minimum-Bill-Cus- 
tomer Committee. Mr. Jackson referred 
to the lift-top refrigerator and pin-it-up 
lamps as low cost devices of popular 
appeal that were suitable for building 
up greater utilization of service by the 
small customer. This discussion was 
delivered extemporaneously and was 
not presented for publication. The sub- 


ject of dealer relations was covered 
by William A. Cyr, associate editor, 
ELEcTrRICAL WEsT,-San Francisco, who 
brought out some of the fundamentals 
that needed to be kept in mind in estab- 
lishing the independent dealer as ad- 
juncts to sales programs of utility com- 
panies. This discussion was likewise 
extemporaneous and is not published. 
The Advertising Committee presented 
its report during this session and it will 
be found published under that com- 
mittee heading on the following pages. 


A feature of the bureau program in 
the morning session was an address by 
Dr. G. W. Allison, Edison Electric In- 
stitute, on the new national movement 
for kitchen modernizing. Lewis A. 
Lewis, The Washington Water Power 
Co., introduced Dr. Allison, and follow- 
ing his address, A. C. McMicken, Port- 
land General Electric Co., Tom D. Ful- 
ford, Puget Sound Power & Light Co., 
and J. F. McAllister, Utah Power & 
Light Co. supplemented his remarks 
with brief reports on what had been 
done in their respective territories to- 
ward popularizing the all-electric 
kitchen and what their plans were for 
this year’s activity along this line. 

K. R. MacKinnon, Ebasco Services, 
New York, discussed domestic load 
building in general pointing out the de- 
sirability of enlisting all the merchan- 
dising outlets in a company’s territory 
to gain the greatest results in placing 
utilization devices on the lines of the 
company. 

Friday afternoon and evening were 
devoted to the program of the Water 
Heating Committee under Tom D. Ful- 
ford, Puget Sound Power & Light Co., 
chairman. In addition to the water 
heating reports published in the follow- 
ing pages, the evening session included 
a series of 5-minute talks by representa- 
tives of the companies featuring water 
heating as a major program this year, 
outlining sales methods adopted in 1935 
and the results of this activity. These 
talks were extemporaneous and are not 
published. Also a sales presentation 
of a water heating installation was 
given by Orr E. Crites, Portland Gen- 
eral Electric Co., using a diagram il- 
lustrating old and new methods of heat- 
ing water and graphically portraying 
advantages to be secured from twenty- 
four hour, automatic, electric hot water 
service. 


All of Saturday morning was devoted 
to the Lighting Committee with J. C. 
Plankinton, Northwestern Electric Co., 
chairman, presiding. The program was 
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divided into commercial and industrial 
lighting under George M. Boyd, West- 
inghouse Electric & Manufacturing Co., 
vice-chairman, and residential lighting 
under Walter E. Potter, Incandescent 
Lamp Department of General Electric 


Co., vice chairman. 


Aside from the 


reports and papers published in the fol- 
lowing pages, an inspirational address 
on suggestions for cooperative activity 
was delivered by Mr. Boyd. This was 
not written for publication. A _prin- 
cipal feature of the home lighting pro- 
gram was a skit written by Mr. Potter 


Rural Sales Bureauy + + + 


and Harriett Klumpp, lighting super- 
visor, Northwestern Electric Co., and 
presented by the home lighting girls of 
the various companies present at the 
meeting. Further report of this skit ap- 
pears in the published report of the 
Home Lighting Committee. 





Introductory Statement 


ESIDES the three papers pub- 

lished below, the Rural Sales 

Bureau presented at the Spokane 
meeting of the Business Development 
Section, March 5, F. E. Price, Agricul- 
tural Engineer, Oregon State College, 
Corvallis, and Project Supervisor of the 
Oregon C.R.E.A. Mr. Price followed 
the talk of D. B. Leonard, elaborating 
some of the points made by Mr. Leon- 
ard and telling of the contacts had by 
the Oregon State College with indi- 
vidual farihors and with farm organi- 
zations throughout the state of Oregon. 


He stated that he felt considerable head- 


way had been made in the past year in 
bringing before the unserved farmers 
of the State facts relating to the eco- 
nomics of rural electrification. More 
and more farmers now recognize some 
of the economic obstacles standing in 
the way of the electrification of sparse- 
ly settled areas. 

Also called upon for remarks on this 
subject was Hobart Beresford, Director 
of the Idaho C.R.E.A., University of 
Idaho, Moscow. Mr. Beresford supple- 
mented the remarks of Mr. Leonard and 


Mr. Price. 


Building Farm Load in 
British Columbta* 


HE British Columbia Electric 

Railway Co. has only one farmer 

on its rural lines whose service 
bill regularly goes over $50 per month, 
but there are many hundreds who do 
not use 50c worth of energy a month. 
Of course, there are many between 50c 
and $50, but it is the average farmer, 
using little electrical service, who repre- 
sents our biggest problem — namely, 
that of educating him to greater use. 
Coupled with this educational problem 
is the problem of acquiring or main- 
taining goodwill. Load building goes 
hand in hand with goodwill building. 


The majority of our rural customers 
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are located in the Lower Fraser Valley, 
which runs East parallel to the United 


States borderline to about 75 mi. from 
the coast. It is approximately 15 mi. 
wide at its widest point. There are two 
large load centers, the cities of New 
Westminister and Vancouver. Both are 





*A report of the Rural Sales Bureau, Business 
Development Section. 


located at the western extremity of this 
territory. In addition there are a few 
towns scattered throughout the vailey, 
none of them exceeding 1,500 in popu- 
lation. The whole rural territory served 
by our company consists mostly of low 
delta areas and wooded glacial hills. 
Much of the timber has been taken from 
the valley, but there are still extensive 
logging operations in progress. 

The communities are, for the most 
part, scattered. Many sections are still 
uncultivated and consist of large, un- 
cleared, logged-off areas. Other sec- 
tions are subject to floods by river- 
freshet and tide, and are therefore 
dyked. Natural drainage is aided in 
several of these lower areas by elec- 
trically driven pumps, which constitute 
a substantial and continually growing 
load, representing now some 6,000 h.p. 


When you compare it with other val- 
leys, longer settled, such as the Wil- 
lamette or the Tillamook territories in 
Oregon, the whole farming district 
might be considered as being still in a 
semi-pioneer state. For the most part, 
of course, our farms are intensively 
cultivated, but it is only here and there 
that they present the well-established 
ee: you find in parts of Eastern 

Canada, for example, or in some of the 
valleys of Oregon and Washington. 

The farming enterprises are similar 
to those in Western Washington. Egg 
and milk production are the most im- 
portant, with peas for canning, small 
fruits, truck and greenhouse crops and 
hop growing playing an important part. 
Our load building activities, therefore, 
may be compared with those of the 
Puget Sound Power and Light Co., 
operating in Northwestern Washington. 
We have a similar climate and similar 
rates, and returns for farm products are 
maintained at about the same 
level. Our rates are the 
lighting rates in Canada. 


price 
lowest farm 


SURVEY 


In this Fraser Valley area there are 
about 10,000 domestic customers served 
by the B. C. Electric Co., and we esti- 
mate that about 6,000 of these are 
farmers, although up to now we have 
no accurate record of our customers to 
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Fig. 1—Rural Load Survey Card 


provide this information. We have re- 
cently undertaken a survey, calling on 
all rural customers with the following 
main purposes in mind: 

1. To procure complete data on con- 
nected load. 


2. To procure data for prospective 


load. 


3. To ascertain the relative sizes 
and types of farms served, and the 
prosperity and standing of the farmers 
in the different districts. 


4. To map in detail secondary dis- 
tribution, and make a check on service 
correction. The information procured, 
a record of which is kept on maps sup- 
plemented by a card index system, is to 
serve as a guide in promoting the use 
of energy and in promoting the exten- 
sion of service mains. 


To facilitate this survey, the whole 
Fraser Valley territory is divided into 
ten districts according to the municipal 
boundaries, and a key map is made of 
each. The key map is divided into sec- 
tion maps, 2x3 mi., and each of these 
scaled to 400 ft. to the in., making a 
plan roughly 28x40 in. 


The master tracing of this section 
map is made before our representatives 
go into the field. A white print is 
taken and cut into four parts which 
serve as field maps. The secondary 
distribution is then plotted on these 
field maps, and they are submitted to 
the engineering department to be trans- 
ferred to the master tracing. As soon 
as the map is complete, white prints, 
which are used by the light and power 
sales department, are made. The mas- 
ter tracing is kept up to date, as an en- 
gineering routine from the work orders, 
which are routed through the engineer 
responsible for this work. 


FIELD MEN 


When the field men call on the cus- 
tomers to survey the load, they have a 
card for each customer, a sample of 
which is shown in Fig. 1. These cards 
have been previously run through the 
addressograph machine. Each card 
shows the customer’s name, road loca- 
tion, mailing address, ledger and ac- 
count number, and rate classification. 
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They are kept in the order in which the 
accounts are regularly read by the me- 
ter readers, which is the same as that 
in the ledgers. An alphabetical cross 
file is also used to facilitate reference. 
From this record we classify the farmers 
and non-farmers, designating a farm as 
a holding of at least 3 acres, or one 
operated by a customer who is using, or 
is a potential user of, electrical farm 
equipment. Then, to keep an accurate 
location record of each customer, the 
account number is marked on the map, 
and the map number is marked on the 
customer’s survey card. 

The agricultural division of the light 
and power sales department is respon- 
sible for conducting this survey. It is 
a splendid opportunity to train new 
men for the load building work we have 
planned for the future. They are essen- 
tially men of sales ability, and it is 
gratifying to know that the men we 
choose for load building work are able 
to undertake the engineering survey 
duties already explained. This is im- 
portant in view of the fact that, when 
they are assigned definite districts, the 
minor engineering duties called for in 
making estimates for changes of serv- 
ice and short line extensions will be in 
their hands. The rural men that are as- 
signed to this work are carefully chosen, 
well educated and well liked, with spe- 
cialized farm training and a knowledge 
of farm practice. In short, they know 
farm problems and can talk the 
farmer’s language. 


Loap BUILDING 


Actually, when it comes to building 
load, a good deal of this work is car- 
ried out by our merchandise depart- 
ment. Our company merchandises elec- 
trical domestic appliances of every de- 
scription, and in the last few years this 
department has offered equipment that 
has a specific appeal to farmers. 

For instance, we merchandise and 
sell on long terms, dairy water heaters, 
water pumps, soil heating equipment, 
incubator kits, and recently have added 
a 3-h.p. single-phase motor-grinder. 
We hope that the addition of this util- 
ity unit to our merchandise line will 
materially help to influence farmers to 
use motors. In the past it has been 
difficult to get dealers and farm cus- 
tomers together in closing motor sales, 
because of the small margin in motor 
selling. 

Although we do not actually mer- 
chandise an electric brooder, which is 
one of our very best loads, a local com- 
pany manufactures a forced air brooder 
to our specifications. This company 
works in close cooperation with our 
agricultural division. A special effort 
is made to cooperate with other dealers 
handling such devices as three-phase 


motors, incubators, hammer mills, irri- 
gation pumps, and similar equipment. 

In this connection, the Farm Power 
Exhibit at the Canadian Pacific Exposi- 
tion in Vancouver is our best example 
of dealer cooperation. Last year we 
rented a large space at this exhibition, 
wired and decorated it, and had uni- 
form signs printed. We sublet this 
space at a nominal cost to manufac- 
turers and merchandisers of various 
types of electrical farm equipment. The 
exhibit was very successfully staged, 
and the cooperation which we received 
from the dealers was most gratifying, 
partly due, we believe, to the fact that 
they carried a portion of the financial 
obligation. These dealers took a keen 
interest in the exhibit and always had 
their own salesmen on the job. 


PUBLICITY AND ADVERTISING 


During the last few years the work 
we have done in cooperation with our 
publicity department in rural load 
building has been important. We pub- 
lish special bulletins from time to time 
and prepare editorial material and copy 
for the ads which are run in rural pa- 
pers and magazines, (Fig. 2). We as- 
sist in designing the billboards main- 
tained by our company throughout the 
valley. The copy for all this advertis- 
ing matter, of course, is seasonable and 
in keeping with the stories in our cus- 
tomers’ magazine, Farm Service News. 

We are unable to take advantage of 
Electricity on the Farm because it is 
written for American farmers’ and be- 


Fig. 2—Load Building Ad for Rural 
Magazines and Papers 


sterilize utensils 
with scalding water 





don’t blame poor old Jess 
for low milk grades 


The trouble may be high bacteria count 
Keep a constant supply of scalding water for 
sterilizing purposes on hand with a B.C. 
Electric dairy water heater. Heaters can be 
installed on a low rental purchase plan 
See them in any B.C. Electric store 
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cause, in the main, the prices quoted in 
it do not apply in Canada. For many 
years our company has issued a local 
Home Service Bulletin, and when Farm 
Service News was created, we simply 
took the material out of Home Service 
News which mostly concerns urban 
customers and replaced it with articles 
appealing to rural customers. This 
publication emphasizes our goodwill 
and promotional activity, and supports 
our merchandise department and 
dealers. 
Rapio 

From a goodwill point of view, our 
most important job is the sponsoring 
and direction of a series of radio broad- 
casts, which are now in their fourth sea- 
son. We do not mention electricity in 
these radio talks. They are strictly 
educational. We announce, however, 
that the B. C. Electric Railway Co. 
sponsors them, and that we are proud 
of the cooperation that the various 
speakers give us. 


We have found that the best results 
are obtained when the university and 
government men who are responsible 
for agricultural promotional work in 
the Province, as well as prominent 
farmers, actually prepare their own 
radio lectures. This last year we have 
adopted the plan of turning four talks 
over to one man, who acts as chairman 
and arranges them with speakers of his 
own choice. They may be co-workers in 
a department or they may be farmers 
noted for some particular phase of 
farming. Then we publish the four talks 
in a monthly bulletin. These talks were 
formerly mimeographed and mailed 
weekly on request. We found it only a 
little more costly, however, and much 
more effective to publish them in a bul- 
letin, which serves as an excellent refer- 
ence. The men who cooperate with us 
in this work are very proud of these 
bulletins and like to mail them to 
farmers who ask for the specific in- 
formation with which a bulletin deals. 


Relations with Farm Organizations” 


Rie: meetings of farmers who 
have been interested in rural 
electrification indicate that they 
are giving the subject considerable 
thought, and, with the facts now avail- 
able, they are drawing sound and logi- 
cal conclusions concerning the eco- 
nomic possibilities of wholesale farm 
electrification. 

In December. 1935, the Eastern Ore- 
gon Wheat League, made up of some 
1,500 substantial farmers, held their an- 
nual meeting. Among the committees 
to report was one on transportation and 
rural electrification. This committee 
had contacted F. E. Price of Oregon 
State Agricultural College to secure a 
breakdown of the items of cost for 
building rural electric lines. Mr. Price 
supplied the information concerning 
lines built by contract in western Ore- 
gon (see Supplement A). He also sum- 
marized for this committee the items of 
cost for the operation and maintenance 
of a farm line irrespective of the cost 
for kilowatt-hours (see Supplement B). 

As a result of this information, the 
Wheat League presented and adopted 
the resolution as follows. 

“The committee finds that the actual cost of 
building rural electric lines through the area 


represented by the Wheat League would be 
from $800 to $1,000 per mile where there are 





*A report of the Rural Sales Bureau, Business 
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one or two customers per mile. And that the 
cost for interest, repayment of the cost of the 
line, operation, maintenance, meter reading 
and collection, and other unavoidable expense, 
would amount to $8 to $10 per month per 
mile of line in addition to the wholesale cost 
of the electricity used. 

“Also the wholesale cost of the electricity 
plus the charge to cover the line loss of elec- 
tricity in distribution would likely be between 
1 and 2c per kw.-hr. 

“Since the matter of rural electrification is 
essentially one for each man to decide for 
himself on a basis of his own individual cost, 
the Eastern Oregon Wheat League makes the 
recommendation that different groups analyze 
the costs of bringing electric service into their 
own communities as a basis for making their 
own decision.” 


Rurau Costs 


The secretary of one of the Farm Bu- 
reaus in Washington used the radio to 
announce that information concerning 
rural electric lines would be made 
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Fig. 1—Equipment cost, small 
consumption 


available to anyone interested as they 
were now: working on a proposal to se- 
cure Rural Electrification Administra- 
tion funds for the construction of lines. 
The day before the meeting was held 
the secretary requested information on 
R.E.A. lines and this was provided (see 
Table I). This shows that the amount 
of money loaned for the construction of 
3,636 mi. of line averaged $1,077 to 
serve 3.8 customers per mi. It also 
shows that the average rate paid by cus- 
tomers served on these new lines was 
$5.14 for the first 100 kw-hr., a rate 
substantially higher than is charged by 
the privately owned utilities of the 
Northwest. 

Melvin O. Swanson, chief engineer of 
R.E.A., states in the December issue of 
the Rural Electrification News that 
some power companies have demon- 
strated that lower construction costs 
are possible for rural lines, quoting fig- 
ures for total costs as follows: 


Pere Tne BeOS i iis cece ccccscceescs $1,008 
South Atlantic States............ $1,025 to $1,104 
East North Central States........ $948 to 1,046 
East South Central States...........ce0s- 1,050 
PE MNNOED Secs ccccdcnccceocqcccceseoucss 987 


In order to secure the breakdown of 
costs for the Pacific Coast states, Mr. 
Swanson was requested to supply addi- 
tional details, which are shown in sup- 
plement C and which show a total cost 
of $987 per mi. This information in 
the hands of the Farm Bureau secretary 
left the matter of farm line costs to be 
decided by simple arithmetic. With 
the facts before him on the average 


Fig. 2—Equipment cost, large 
consumption 
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Table I—Rural Electrification Pvajects Approved by R.E.A. as of January 24, 1936 








Total Cost 
Location Miles Oushsenant Cost Per Mile 
Ree Cee. BOE, 55 ccncceranunnsnssdewetnedve 587 2,200 $ 567,926 $ 968 
Rhea County, Tenn. (In T.V.A. area)............ 38.9 215 $8,058 978 
Scotts Bluff and Sioux Co., Nebr.............ee0% 226.5 839 310,000 1,369 
EE CE a oso casescesesteesiesecenxe 47 143 65,000 1,383 
DE, MENG tc ridicss cuce sce ¥ev aus abee és 193 690 254,000 1,316 
Bell and Williamson Counties, Texas............ 30 110 83,000 1,100 
DORE COMET, BOWE cckccccscsncacvenccncssseses 3 50 6,100 2,033 
22 South Carolina Counties........cccccccssccees 511 2,128 542,328 1,061 
oO SE ee ea ree 270 1,005 350,000 1,296 
Monroe County, Miss. (In T.V.A. area).......... 55.3 361 81,000 1,465 
Meigs County, Tenn. (In T.V.A. area)........... 78.6 545 92,200 1,173 
es Se ic cava cab bnesd cnsetsapoenes 450 1,117 440,000 978 
Bonner and Boundary Counties, Ida.............. 85 72 35,750 1,021 
Bonner and Boundary Counties, Ida.............. 40 248 54,000 1,350 
Fleming, Lee and Owsley Cos., Ky............... 38.7 860 71,700 1,853 
Okla. and Canadian Counties, Okla.............. 80 155 30,000 1,000 
(% in village) 
Knox, Peoria and Stark Cos., Ill..........ssee0e. 98 300 81,500 832 
Cy TIOREG. Te “Soe 8 Us ook cc ecewccaseecdicus 215 860 225,000 1,047 
Northern and Western Florida............-++.+++ 184.6 455 164,500 891 
Sh ASI, SIRES, | 6 oa vases accent cundéce weve se 99.1 663 109,200 1,102 
GC COUMEIAS, WHIBIIR oc ccccccncccccvcscvcccceeces 406 1,511 366,800 903 
NE C8 SO: os ds ealvideb or teaneeeo<anwes 3,636.7 13,958 $3,918,062 $1,077 
ROR GE RUNES ov av vc ccicwcuvtdacsdesese 
cost for construction and on average land General Electric Co. in 1914. 


rates charged elsewhere, it appeared 
that farmers had nothing to gain by 
borrowing money to build rural lines 
as compared with the proposals of local 
utilities. This is further verified and 
substantiated by the fact that no R.E.A. 
loans have been completed in the states 
of Washington or Oregon for construct- 
ing farm lines. 


TAXES 


At a meeting of the Oregon Wool 
Growers Assn. in January 1936, no 
mention was made of rural electrifica- 
tion. It was interesting to observe, 
however, that they were becoming 
alarmed at the substantial amount of 
property removed from tax rolls 
through forest reserves, game preserves, 
and parks. They realized that the de- 
ceasing valuation of property left on 
the tax rolls as a result of these tax 
exempt areas meant higher taxes on the 
remaining property. They favored the 
sales tax because they realized that 
without it farm property would be the 
most available source of additional tax 
money. The significant thing about 
this meeting was the fact that these 
farmers are becoming conscious of the 
tax exempt property in the state and are 
reaching their own conclusions based 
on sound thinking that the matter is a 
serious one. 


At the Regional Planning Conference 
held in Spokane, in February 1936, it 
was brought out that the first farm lines 
to serve farm customers in the North- 
west were built more than 25 years ago. 
The first farm line now operated by the 
Pacific Power & Light Co. was built in 
1906. The Puget Sound Power & Light 
Co. serves a group of farmers who first 
received service in 1909. Cases were 
cited by the Idaho Power Company to 
show that that company was serving 
farm customers prior to 1910. The 
Mountain States Power Co. built its 
first farm line in 1911, and the Port- 
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These lines have been extended contin- 
uously during the past two or three 
decades with the result that Oregon and 
Washington constitute probably the 
highest electrified farm area in the 
world based on population per square 
mi. It was also pointed out that farm- 
ers in this area have the lowest average 
rate per kw.-hr. for any state in the 
Union except California. The largest 
item of cost covering kw-hr. sales is the 
cost of equipment through which the 
energy may be used. Fig. 1 shows the 
relationship between annual kw-hr. con- 
sumption and investment in equipment. 

The R.E.A. has prepared substantial 
quantities of publicity which are de- 
signed to create a desire for electric 
service on farms. Much of this pub- 
licity has been used in Washington and 
Oregon where a majority of the farms 
are already served. Having electric 
lines already, readers of this publicity 
can be impressed only in the direction 
of having greater desire for additional 
use of the service now available to 
them. The publicity is believed to be 
helpful in farm load-building activi- 
ties. 


CONCLUSIONS 


Significant points in farm electrifica- 
tion work for 1936 may be summarized 
as follows: 


1. There is no mystery concerning 
the costs of rural electric lines. Facts 
are available from other agencies than 
power companies to show these costs. 


3. The low rates for farmers now is 
definitely proven by comparison with 
rates charged on lines financed by 
R.E.A. in other sections. 

3. Farmers are beginning to give 
the matter of farm electrification 
thought. They are doing sound think- 
ing and with the facts available are 
reaching logical conclusions. 


4. The R.E.A. in its publicity in an 

















Customers Cost per Retail Cost 
per Mile Customer (ist 100 KWH) 
3.7 $258.15 $4.95 Excess 
3 and 2%4c 
Excess 
5.5 177.01 $3.50 2 and lc 
3.7 369.49 $5.50 
3.0 454.55 $5.50 
3.6 368.12 $4.80 
3.7 300.00 $5.11 
16.7 122.00 $5.04 
4.2 254.85 $4.65 
3.7 348.26 $4.80 
6.5 224.38 $3.50 
6.9 169.17 $3.80 
2.5 393.91 $5.90 
2.1 496.53 $6.60 
6.2 217.74 $6.60 
9.3 199.17 $5.50 
5.2 193.55 $5.60 
3.1 271.67 
4.0 261.63 $5.70 (1st 250 
@ $8.95) 
2.5 361.54 $6.10 
6.7 164.71 $4.83 
3.7 242.75 $4.80 
3.84 280.70 $5.139 


electrified area has a tendency to create 
the desire for more equipment. 

5. The availability of equipment on 
farms is the limiting factor for kw-hr. 
sales in the Northwest. 

6. The year offers a challenge and 
an opportunity. Many factors indicate 
that 1936 will provide more opportuni- 
ties for building farm load than any 
previous year in history. 


SUPPLEMENT A 


Cost of Rural Electric Line 
Construction in Oregon 


By F. E. PRICE 
Agricultural Engineer, Oregon State 
College 


An extensive rural electrification sur- 
vey was conducted in Oregon in 1934, 
as an S.E.R.A. project. The line con- 
struction costs were determined by em- 
ploying Blair Miller, a private electric 
line contractor, to make detail cost esti- 
mates in Clackamas County on ten pro- 
posed lines, and L. A. Williamson, a 
similar contractor, of Medford, to esti- 
mate costs of line construction in South- 
ern Oregon. In both cases the cost of 
the poles was figured on the basis of 


Table II—Line Cost Estimate in 
Clackamas County 





ERPS PAE EPP Ps Seee Peer ree eee $244.00 
Use of equipment and tools .............. 65.00 
Material: 

— and line including second- 

rr. ees ree 369.82 

Meters and transformers....... 211.97 

TORE GEIR ows ci Meeciscaeds $581.79 581.79 
"FOtel Cate MOTUS. 6s os ce Fic alncesisetes $890.79 


Line length, 55.2 mi. (44.2 mi., 6,900 volts; 
11.0 mi., 2,400 volts) ; 275 customers. 


Table I11I—Line Cost Estimate in 
Jackson County 


Labor, including insurance............... $261.62 
Use of equipment and tools, transportation 68.26 
Material: 





Poles and line, including secondary...... 317.74 

Meters, transformers and services...... 403.97 
pe err eo $1,051.59 

Line length, 11.5; 11,000 volts; 4 customers 


per mile. 
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Table 1V—Average Line Costs Used in Estimating Rural Lines 





Customers per Mile— 2 
TR Web in bs bee dee ei Serle dnb aston, 512.05 
Be tan SIS 6 vie ded en kee eee aeaen 196.10 
GD Vite pcdeut vcs senereasausvced 70.85 
IS Gs 0.49% 404 hae Keene eR bes 779.00 


Line construction details: 
on 385-ft. cedar poles, set 5 ft. in ground, 
treated with Anaconda Paste for 3 ft. at 
ground line using 8 lb. of paste per pole; all 


Above costs based 


cutting the poles in the timber adjacent 
to the line. Stumpage was figured at 
$1 per pole. In sections of the state 
where poles would have to be shipped 
in for rural power line construction, the 
costs would be increased $50 to $100 
per mi.- Results appear in Tables II 
and III. The estimates were less ex- 
tensive in Southern Oregon, but the fig- 
ures in Table III are typical of esti- 
mates there. The increased cost in 
Jackson County is apparently due to the 
increased transformer cost because of 
the higher voltage. 

A very complete rural electric dis- 
tribution line cost estimate available in 
Oregon was prepared by one of the 
leading electric utility companies of the 
state. These estimates appearing in 
Table IV, were made in a territory 
where cedar poles were available from 
timber in the county where the lines 
would be built. In areas where cedar 
poles would have to be shipped in from 
a considerable distance, the cost of 


rural line construction would be _ in- 














3 4 5 6 
600.25 671.60 684.85 714.05 
202.55 225.35 227.70 230.20 

80.20 89.64 91.45 94.75 
885.00 986.59 1004.00 1040.00 


conductors both primaries and secondaries, 
No. 4ASCR; 400-ft. spans; 8-ft. cross arms; 
Locke, No. 8881 insulators; 7 anchor guys 
per mi.; line voltage, 6,900. 
creased $50 to $100 per mi. above the 
estimates given in Table IV. These esti- 
mates undoubtedly would rank among 
the lower costs for rural electric lines 
to be found. 


SUPPLEMENT B 


Analysis of Cost of Rural Service 
A Wisconsin Power and Light Company 


Cost of one mile of 6,900-volt farm line 
without the transformer or service con- 


ED a waecac + cubed ssetcsccuseess $ 700.00 
Cost of three complete, service installa- 

ROE 9.0 b60cq SUROC AE SECA Ceabanube ccten 550.00 
Total average cost per mile of electric 


farm line $1,250.00 


This is an average investment cost of 
approximately $400 per customer. As- 
sume that this $400 is borrowed from 
REA to build an extension to one farm 
customer in Wisconsin, the following 
amounts will have to be paid annually to 
government agencies because of this bor- 
rowing and building: 

Annual payment to REA—(6.729 
Property taxes (2% of $400).............. 
3% sales tax—Federal (3% of gross reve- 

PER) ete seu whee des saa eceuden eeetns cons 


of $400) $26.88 
8.00 


of 


38% occupational tax—Washington. 


Total annual payment to governmental 
agencies for each new customer........ ata 
This is more than $3 per month per 
customer and does not pay for any kw.- 
hrs. furnished the customer. The first 


Necessity for Rural Load Building* 


T would seem quite timely that we 
discuss at this meeting some of the 
fundamental principles of rural 

electrification from the standpoint of 
costs to the utility for service rendered 
to the rural customers. This discus- 
sion does not enter into the field of ad- 
ditional electrification of farms but 
deals only with the present farm cus- 
tomers and their use of electricity from 


a standpoint of the cost to serve such 
customers. 


In making a study of this kind some 
very surprising information is brought 
out and indicates that a careful analysis 
and study should be carried on to de- 
velop to what extent it is necessary to 
build load on rural lines so that these 
rural customers we now have will at 
least pay the fixed charges entailed in 
serving them. Of course, in any utility 
operation a “minimum bill” customer 
is a great problem. This condition is 
magnified many times in the case of 
the “minimum bill” farm customer. 


In order to obtain some idea of the 
return per kw-hr. delivered to rural 


*A report of the Rural Sales Bureau, Business 
Development Section. 
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lines at the step down substation, it is 
necessary to make some assumptions. 
These assumptions cover many contro- 
versial points which vary widely in 
different utility companies, because of 


local conditions. This variation has no 
effect on the subject of “The Necessity 
for Rural Load Building.” If the as- 
sumptions made in this discussion do 
not fit your particular situations, other 
figures can be substituted which more 
nearly represent conditions existing in 
the problem you wish to analyze. 

This discussion is based on farm 
lines of standard construction, serving 


$3 per month paid by the farm customer 
must be turned over to the government to 
satisfy its requirements. 
To maintain and operate the line will cost 
at least 4% per YeAPr, OF... .cccccccceees 
Cost of maintaining, calibrating and read- 
ing meters, keeping books, billing and 
collecting per year §.25 


Annual Operating Costs $21.25 


There are no charges in the above cost analysis 
for: 

Electricity Purchased. 

General Expense. 

Load Building Costs. 

Customer Turnover Cost. 

Losses from Collections. 

Insurance. 

Depreciation. 


(While the abcve costs include amortization of 


costs no provision has been made for funds to 
rebuild the line at the end of 20-year period.) 


AQupwonwr- 


SUPPLEMENT C 


Typical Rural Line Cost, One Mile 


Pacific Northwest, Single Phase Line, 
sumers Per Mile. 

Primary Structures. 
Poles—Western Red Cedar, 35 ft. normal height 
Spans—400 ft. average. 
Crossarms—4 pin. 
Anchor Guys—4. 


Four Con- 


Total cost, material and labor—$332. 
Primaries. 
Wire—2 No. 4 ACSR conductors. 


Voltage—6600 V. 

Total cost, material and labor 
Transformers 

Rating—1, 

used.) 

Total cost, material and labor 
Secondaries. 

Wire—2 wire and 3 wire No. 4 (bare) 

Supports—Crossarms. 


$168. 
KVA each. (No lighting arresters 


$236. 


ACSR. 


Total cost, material and labor—$78. 
Services. 
Wire—2 wire and 3 wire No. 8 W.P. copper. 
Meters—5 amp. and 10 amp. 
Total cost, material and labor—$63. 


Miscellaneous. 


Right of Way and Survey—$20. 
General Overhead—$90. 
Transportation—Included in other items. 


Total, all items, $987. 


an average of four customers per mile 
—each customer being served from an 
individual 3-kva. transformer. Trans- 
former core losses are estimated to be 
144 per cent and copper losses (trans- 
former, primary and secondary) are 


Fig. 1 — Rate of return per kwh. 
delivered to farm lines 
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estimated at 8 per cent of kw-hr. me- 
tered to the customer, which are prac- 
tically the same for every farm cus- 
tomer on lines where there is an aver- 
age of four customers per mile. 


Operating expense per customer.......... $ 3.45 
Depreciation and maintenanec per customer 10.00 
Customers CXPENSE 2... ccccccccccsccccces 5.25 
Taxes (4 customers per mile) per customer 12.50 
Interest on investment (investment as- 
sumed at $250 per customer)—6% of 
Be ndadisisceecseeenecesancaueseation 15.00 


Assumed annual expense per customer.... $46.20 





As stated before, there are a tre- 
mendous number of applications of 
electricity on the farm. Through care- 
ful analysis and study, it may be possi- 
ble to outline a plan or program which 
would not only materially benefit the 
customer, but would increase the con- 
sumption of electricity to the point that 
these customers would not be served at 
a loss. 


On the above assumptions, different 
combinations of customers (four to the 
mile) have been studied. The curve 
shown is plotted from these results, 
using average figures. Low-use cus- 
tomers have a decided effect on the re- 
turn per kw.-hr. in any mile of line 
studied. This is due to the fact that 
losses equal or exceed the service 
metered to the customer. 


Commercial and Industrial Sales Bureaut + + + 








New Business Opportunities 


In Commercial Cooking* 


HE development of the commer- 

cial cooking and baking load 

from the standpoint of increasing 
revenues to the utility company is a 
problem worthy of careful study on the 
part of every sales executive. Analysis 
of the estimated annual revenues se- 
cured through promotional activities of 
several companies in the commercial 
field in 1935 shows the following 


results: 
Average Percentage 


Type of Load of Sales E.A.R. 
NN ic eticicasin. cecal 53.6 
Cooking and Baking................ 20.0 
Refrigeration -.......-.-.<1-.--=:--- 8.0 
Misc. Motor Services.............. 8.0 
Air Conditioning .................... 6.2 
Water Heating and 
Misc. Heating Services............ 4.2 


These figures indicate that cooking 
and baking applications offer to us our 
second best opportunity for promotion. 
It is true that lighting is a universal 
application among commercial cus- 
tomers, and that nearly all customers 
need improvements to their present 


lighting or some additional lighting 
service. 


+O. C. Mayer, Idaho Power Co., Chairman ; 
Asa K. Gaylord, Portland General Electric Co., 
Vice-Chairman; Chairman, Commercial Cooking 
Committee, L. B. Gawan, Utah Power & Light 
Co. ; Chairman, Industrial Power Committee, J. C. 
Munro, B. C. Electric Railway Co.; Chairman, 
Air Conditioning Committee, Asa K. Gaylord, 
Portland General Electric Co. 


*Report of Commercial Cooking Committee, 
Commercial and Industria! Sales Bureau, Business 
Development Section: L. B. Gawan, Utah Power 
& Light Co., Chairman; B. C. Electric Railway 
Co., A. Russell Henshall; The California Oregon 
Power Co., D. A. Runyard; Idaho Power Co., 
R. A. Hogg; Mountain States Power Co., Jack 
Cashin; Northwestern Electric Co., D. O. Bergey ; 
Pacific Power & Light Co., C. L. Jacklett, J. E. 
Yates; Portland General Electric Co., A. K. Gay- 
lord; Puget Sound Power & Light Co., J. E. 
Dugan: Utah Power & Light Co., George Eller- 
beck; The Washington Water Power Co., Carl I 
Hoffman. 


92 


By L. B. GAWAN, 
Utah Power & Light Co. 


. Fig mire 








REPORTER’S NOTE: The 
program of the Commercial 
Cooking Committee at _ the 
March meeting of the Business 
Development Section consist- 
ed of the following three pa- 
pers by members of the com- 
mittee: “Commercial Cooking 
and Baking Markets,” by L. 
B. Gawan, Utah Power & Light 
Co.; “Sales Promotion and Ad- 
vertising in the Commercial 
Cooking and Baking Fields,” 
by Carl Hoffman, The Wash- 
ington Water Power Co.; 
“Commercial Cooking Equip- 
ment and Applications,” by 
Asa K. Gaylord, Portland Gen- 
eral Electric Co. The substance 
of these papers is consolidated 
into this one report prepared 
by the chairman of the com- 
mittee. 

















Cooking and baking facilities, on the 
other hand, can be utilized by a rela- 
tively small number of our customers. 
However, the individual load _incre- 
ments are relatively large, and they 


tend to build high load factor and 


on the part of the utility company to 
provide service. The average value of 
the load is estimated to be $30 per kw.- 
year, which figure indicates that one 
kw. of commercial cooking load has an 
annual revenue nearly equal to one 
domestic range with a connected load of 
seven to nine kw. 
COOKING AND BAKING CONFERENCE 


There is a dearth of written informa- 
tion on the promotion and application 
of the electric cooking and baking load 
for commercial use. Realizing that an 
exchange of experiences should be of 
tangible benefit to the field men respon- 
sible for developing this load, The 
Advisory Executive Council of the Busi- 
ness Development Section authorized 
a conference to be held in Seattle, 
October 24, 25, and 26, 1935. This 
conference was in the nature of an ex- 
periment in the association activities 
during recent years. Ten of the mem- 
ber companies were represented at the 
meetings, twenty field men being pres- 
ent. All discussions were informal. 

The eight talks scheduled on the pro- 
gram were delivered from notes without 
written papers and were afterward dis- 
cussed. In some instances points and 
questions were raised for discussion 
during the talk. Subjects covered in 
these meetings presented to the dele- 
gates a rather comprehensive picture 
of the market, of the most successful 
sales methods employed by the various 
companies, of applications and equip- 
ment available to meet the demands of 
customers, and of the problem of meet- 
ing competition. 

A tour of inspection to view repres- 
entative types of cooking and baking 
installations was included. The equip- 
ment manufacturers placed in the meet- 
ing room an exhibit of new develop- 
ments in equipment. In the opinion of 
your committee, this conference was 
highly successful. It fulfilled an urgent 
need on part of the industry to bring 
together a group of specialists whose 


usually require small outlay of capital problems of sales procedure are essen- 
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tially different in many respects than 
those of other groups promoting the use 
of electric service. Your committee has 
based this report on the discussions held 
at the conference. 


Sates CAMPAIGNS 


Sales campaigns have been effectively 
conducted by many companies during 
the past year, featuring some of the 
small commercial appliances such as 
fry kettles, toasters, griddles and coffee 
makers. 

During the past two years the manu- 
facturers of commercial cooking appli- 
ances have developed an electrically- 
heated deep fat frying kettle suitable 
for all types of restaurants and lunch 
counters. For the restaurant serving 
foods fried in deep fat, the kettle is as 
indispensable as the toaster or electric 
waffle baker. It embodies automatic 
temperature control which assures the 
correct frying heat, resulting in better 
prepared foods; also the construction 
of the kettle is such that savings in the 
use of fats will more than pay for the 
electric service used in its operation. 
Because of its spectacular performance 
and economy of operation, it is an ideal 
piece of equipment to demonstrate to 
the customer. Most sales campaigns 
conducted by power companies of the 
Northwest have been built around the 
offer of a free demonstration. 

The counter-type kettles have a con- 
nected load of 2,600 watts and will re- 
turn a revenue of $50 to $75 per year. 
Larger kettles have a connected load up 
to 12 kw. with a revenue return in keep- 
ing with their size. 

An excellent campaign was prepared 
by one of the leading manufacturers, 
which brought results where it was 
used. It consisted of a folder distrib- 
uted to employees offering a cash bonus 
for each appointment he secured for 
the regular commercial salesman to 
demonstrate the fry kettle. Two mailing 
pieces were sent to the customer, one 
an attractive folder describing the kettle 
from the standpoint of a chef, and the 
other a large size letter enclosing a re- 
turn post card. No other mailing piece 
used has attracted as much favorable 
attention as this bill-board size letter. 

Any of the counter-type appliances 
can be sold by the all service commer- 
cial salesmen, and are ideally suited for 
special sales efforts or campaigns. Suit- 
able literature for mailing pieces can 
be secured from the manufacturers. 
Some of this advertising material was 
on display at the March Conference of 
the Business Development Section. 


CAMPAIGNING OF Mayor APPLIANCES 


A very successful campaign to sell 
heavy duty ranges was conducted by 
one of the Northwest companies during 
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1935, which should be of value to all 
companies. The method used is com- 
parable to sales methods the manufac- 
turers of sewing machines have used for 
a number of years and continue to use. 

A truck of suitable size was fitted 
with a display of commercial ranges, 
griddles and other heavy duty equip- 
ment. This was taken to the operators 
of restaurants and lunch counters 
throughout the suburban properties of 
the company. Restaurant managers in 
the smaller suburban establishments are 
busy people and seldom have the time 
to visit the larger towns where displays 
are maintained. By taking this display 
of equipment out to them, parking the 
truck in front of their places of busi- 
ness, and inviting them out to inspect 
it, the operators of these small town 
places were able to see the equipment 
and examine it leisurely under ideal 
circumstances. If an attempt were made 
to secure an appointment to take the 
same customer to the show room floor 
of the dealer, it would be difficult to get 
the appointment, because he would not 
go out of his way to visit a display of 
cooking equipment unless he were defi- 
nitely in the market. By taking the dis- 
play to the customer a desire is created 
that will result in many immediate 
sales. 

The company using this method of 
selling during the past year sold 115 
kw. of cooking equipment direct from 
the truck during the five weeks it was 
in use, and secured prospects for over 
500 kw. of additional load, many of 
whom have already purchased new elec- 
tric cooking equipment. 


PRESENT STATUS OF THE MARKET 


Every food service establishment is a 
prospect for some item of electrical 
equipment. This is true whether the 
major cooking and baking operation is 
now served by electricity, gas or other 
fuel. The retrenchment policy followed 
by the business world generally 
throughout the depression years has 
created an enormous market for the 
modernization of business properties. 
This is particularly true in the food 
preparation and food serving establish- 
ments. Changing economic conditions 
have forced operators to make a more 
complete analysis of overall operating 
costs than ever before. 

The pick-up in business volume is in- 
creasing competition at a rapid rate, 
which in turn is forcing modernization 
and this means the use of the most 
scientific equipment and _ methods. 
Among all foods service operators there 
is a new alertness to the psychology of 
the buying public, a new awareness of 
the part that better merchandising plays 
in gaining and holding trade. National 
associations are preaching this gospel. 


Trade publications have 
taken up the story. 

Millions of people who have eaten 
practically all of their meals at home 
during the past five years will again 
become tourists. The many new auto- 
mobiles purchased this year will con- 
tribute to the urge to “drive out for 
dinner,” thus combining an enjoyable 
meal with entertainment and diversion. 

Housing conditions throughout the 
country have become acute. A large 
percentage of new places being built 
for residences are apartment buildings. 
Again the trend is away from individual 
homes and residences and toward apart- 
ments. There is a good deal of dining 
out by the group of apartment dwellers 
generally. 

At the American Bakers’ Association 
convention in Chicago last October 
there was a pronounced indication that 
there is increasing volume in the pur- 
chase of foods prepared outside the 
home, particularly breads and pastries. 
The neighborhood bakery is getting 
back into a favorable position in sales 
volume and profit in competing with 
the large wholesale chains. The Bakery 
Equipment Manufacturers’ Association 
has reported a sizeable increase in sales 
during the fall and winter months, due 
largely to this trend and to the expan- 
sion of credit. Many loans for the pur- 
chase of equipment are reported to have 
been made under PWA and FHA 
financing plans. 

Today’s trend, then, and its effect on 
the hotel, restaurant and bakery busi- 
ness should be responsible for a re- 
newed market and also _ increased 
volume in the sale of electric equip- 
ment over any volume reached during 
the so-called pre-depression years—not 
only because living trends are changing 
back to those prevailing prior to 1929, 
but because retail competition demands 
real merchandising of prepared foods, 
particularly baked foods. 

No type of cooking or baking equip- 
ment is so adaptable to merchandising 
as electric. Realization of this produced 
the bake shop with the electric oven 
in the window; the open shop where 
all breads and pastries are baked in the 
front of the shop; the counter service, 
where waffles, coffee and sandwiches are 
sold every minute of the day. People 
enjoy seeing their food prepared in a 
clean, attractive way, and as a result 
sales increase consistently. 

No equipment is so easy to use, with 
resultant production of higher quality 
food at relatively low cost. 

It has architectural advantages in 
many respects. Its compact assembly 
requires small floorspace. It can be 
located in any part of the building with 
less consideration given to ventilation, 
etc., than for any other type of equip- 
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ment. There is no consumption of air, 
as with flame heating. There is no car- 
bon monoxide by-product of combus- 
tion to be removed. Flues are not 
needed to carry off heated fumes—just 
such simple ventilations as is desirable 
for removing cooking steam, and meet- 
ing fresh air requirements. (Fuel re- 
quires a change of air five times an 
hour—electricity but two times.) The 
electric kitchen or bake shop keeps 
cooler and is a more pleasant place in 
which to work. Practically no heat is 
wasted. It is all used for cooking. 

The operator who prepares the food 
he serves or sells electrically is not only 
assured of prestige through presenting 
better food, but he is making the next 
essential step toward complete electric 
service, which is air conditioning—a 
much easier one to take. Air condition- 
ing is here with us now—a finished 
product, ready for the market, and no 
doubt holds advantages in the form of 
real profit as great, if not greater, to 
the food service business than to any 
other type of business. 

Electric cookery simplifies the prob- 
lem of air conditioning and in addi- 
tion the lower overall electric power 
rates which electric cooking equipment 
helps to earn, in most cases effects a 
sizeable saving on all current used 


throughout the building. This is an 
“ALL ELECTRIC” age. We should 
bear down heavily on this point in our 
sales presentation. 

The mere fact that the conditions 
cited all point favorably to increasing 
sales, does not mean that the market 
will develop of its own accord. The 
extent to which we benefit from these 
conditions will depend upon our re- 
sourcefulness and initiative in taking 
the story of electric cooking and baking 
advantages aggressively to our cus- 
tomers. The first step naturally in de- 
veloping an effective plan of action is 
a survey of the local market. The list 
of prospects compiled through such a 
survey is usually of sufficient size to 
surprise many of our sales executives. 

The market for the replacement of 
worn out or obsolete equipment is now 
larger than ever before. Cost of wiring 
and competitive equipment costs are 
recognized as important problems. 
Some companies are meeting this by 
wiring allowances and financing plans. 
The manufacturers have developed 
moderately priced heavy duty equip- 
ment, of more compact assembly and 
greater flexibility. In general commer- 
cial cooking and baking sales are in- 
creasing substantially and this market 
is daily becoming easier to reach. 


Can Making by Electricity* 


NY industry having a connected 
Ares of 1150 hp. in motors, 215 
kw. in lighting and 275 kw. in 
heating devices, the total of which con- 
sumes in excess of 1,500,000 kw.-hr. an- 
nually, deserves considerable attention 
from the central station. This attention 
becomes more marked when it develops 
that the industry also uses some 
23,000,000 cu. ft. of gas, equivalent to 
3,400,000 kw.-hr.; and 2,000 barrels of 
fuel oil, theoretically equal to another 
3,200,000 kw.-hr. in heating value. 
From the viewpoint of the power 
company engineer then, the can busi- 
ness is less than 20 per cent saturated 
electrically, and tremendous possibili- 
ties for further application of electric 
energy lie in the offing. However, many 
factors other than rates for service enter 
into this question and it behooves a 
careful study of the processes of the 
industry to determine how to increase 
the “electrical content” of the finished 
can. 





*A report of the Industrial Power Committee, 
Commercial and Industrial Sales Bureau, Business 
Development Section. 
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By J. D. SCOTT 
Portland General Electric Company 





To begin with, tin plate consists of 
rectangular sheets of a special grade of 
iron, coated on both sides with tin. 


Crated tin plate is shipped to the can. 


factory by the carload, and enough 
wood waste is realized from the boxes 
to fire one boiler throughout the operat- 
ing season. 

While millions of cans are made 
yearly from untreated tin plate, of late 
years more and more cans for fruit 
and vegetable packs have a special 
enamel baked on one side of the sheet. 
In certain cases a second coating of 





enamel is put on to make assurance 
double sure. 

Also, certain cans, notably for pack- 
ing salmon, have an anti-rusting enamel 
baked on the outside of the tops and 
bottoms, the cylindrical portion being 
protected by the packer’s paper label. 
The U. S. Government sometimes re- 
quires its supplies packed in cans that 
have been enameled inside and out, and 
depending on the food to be packed, the 
two sides of the sheet may require dif- 
ferent types of enamel. 

The relatively recent advent of 
canned beer calls for a very special 
enamel on the inside of the can. Some- 
thing of a war is now going on between 
the can manufacturers and the bottle 
makers. Not long ago the bottle men 
nearly ran the can makers out of the 
coffee trade and now the cans are men- 
acing the bottled beer business. 


Bakinc LABELS 


In addition, certain vendors of stand- 
ardized products buy their containers 
already labeled. For these the can 
manufacturer runs the tin plate through 
a special set of printing presses, and 
then bakes the printed label ineradic- 
ably into the tin. A familiar example 
of this is the time honored lard pail. 

Both these baking operations are ac- 
complished in long gas-fired conveyor 
ovens made utterly fool-proof for con- 
tinuous service and equipped with an 
elaborate system of pyrometers that 
control the temperature to a fraction of 
a degree. Since approximately 95 per 
cent of the annual consumption of 
23,000,000 cu.ft. of gas is consumed in 
these six or eight ovens, they represent 
the largest single potential electric heat- 
ing prospect in the entire plant, per- 
haps 1000-kw. connected load. 


THe PROcEss 


The series of intricate machines, 
aligned and connected by inclined run- 
ways or elevators, that receive tin plate 
and turn out a finished can, is called a 
can line. There are twelve such lines 
in the plant under consideration. 

Stacks of tin plate, enameled or 
plain, are delivered to one end of the 
can line and are fed one sheet at a time 
through a combination trimmer and 
sizer which trims and cuts the sheets 
into the exact size necessary for the 
body, or cylindrical section of the can. 
The stacks of sized sheet are then in- 
spected for irregularities by an attend- 
ant and loaded into the feed pile to the 
body-maker which bends the sheet into 
a cylinder and locks the ends in a 
double-crimped longitudinal seam in 
one lighting operation. 

It is not so many years since a can 
line turning out one finished can per 
second that passed inspection was con- 
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sidered the last word in speed, but to- 
day they make far better cans at the 
rate of 325 to the minute and think 


nothing of it. In fact, the can engi- 
neers put in a lot of their time figur- 
ing how to cut another tenth of a sec- 
ond off the average. 

When a mere layman walks into a 
can factory, he is not only deafened to 
numbness by the uproar, but the spec- 
tacle of that multitude of bright metal 
shapes shooting past at the rate of more 
than five to the second, produces a hyp- 
notic effect that makes it well-nigh im- 
possible to recognize the individual op- 
erations even when someone with a fog- 
horn voice attempts to point them out. 

The seam in the can body now has to 
be soldered so the cylinders ride end- 
wise over a bath of molten solder some 
4 ft. long, receiving a dose of alcohol 
and resin just before entering, and a 
wipe ofa revolving cleaning brush 
when they leave. A rapidly revolving 
roller partially immersed in the solder, 
carries the molten metal up to contact 
with the can body right at the seam. 
All these solder-pots originally were 
heated with gas, but as breakage due to 
heating and cooling was a fairly expen- 
sive item, they have gradually been re- 
placed with electric pots till now nine 
of the twelve lines are so equipped. 
Each electric pot contains 550 Ib. of 
solder, heated by twelve, 2000-watt 
units, grouped in two sections, each sec- 
tion equipped with thermocouples. The 
front section receives the endless stream 
of cold cans and hence must be sup- 
plied with more heat than the second 
section. A complicated system of re- 
lays and magnetic controls enables a 
pyrometric check of the pot tempera- 
tures every 20 seconds. 

The hot can bodies, still traveling 
endwise, now pass over a 6-ft. section 
fitted with a series of vents through 
which blasts of cool air are played 
upon the seams so that the soldered 
seam comes off the machine completely 
set. The cylinders are carried by belt 
elevator and inclined runway to the 
flanging machine where flanges are 
spun on both ends preparatory to re- 
ceiving the bottoms and tops. 


HaLrway MarK 


The can is now half made and we 
have to go down to the opposite end 
of the can line to see how they fashion 
the tops, as this is truly a case of play- 
ing both ends against the middle. The 
tops and bottoms are made exactly 
alike, the only difference being that the 
one is put on in the can factory and the 
other in the packing plant. 

We are again confronted by huge 
piles of tin plate, but this time they are 
being fed into a machine called a scroll 
shears which cuts long strips with wavy 
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edges. Not all of the sheet can be 
utilized in this operation, but the left- 
over bits are carefully saved and made 
into various gadgets such as the tin 
ears for buckets. 

An automatic punch takes the blank 
wavy strips and neatly cuts can lids out 
of the fat parts of the waves, one after 
the other with the rapidity of a ma- 
chine gun. The discard, a mere outline 
of its former self, is shot out into a 
waiting box, while the lids tumble down 
out of sight. Somewhere inside the 
bowels of the machine, each lid gets its 
outside edge partially curled over, just 
enough in fact to fit exactly around the 
flange which has been spun on the can 
body so that the two may then be rolled 
into a sealed seam—but that comes 
later. 

The shooting stream of can lids 
comes out of the punch press up a little 
belt elevator to a machine called a heli- 
cal dryer, but that name does not tell 
half the story. First, the lids go under 
a tiny vertical spout out of which spurts 
.a fine stream of liquid rubberoid ma- 
erial. The lid revolves under this spout 
and receives into its outside groove a 
layer of the rubberoid. The timing of 
this operation, there are three to the 
second, is so perfect that there is no 
overlap of the gasket ring. The un- 
initiated cannot follow it by eye. You 
simply see a blank can lid, and then it 
has a gasket around its outer groove. 
But these gaskets are more or less fluid 
and if the lid were tipped, would run 
downward. This is where the helical 
dryer comes into action. Imagine a 
hollow cylinder some 2 ft. in diameter 
up through the middle of which runs a 
vertical, rather thick shaft revolving at 
high speed. Both the inside wall of 
the cylinder and the outside wall of the 
shaft are deeply grooved with a con- 
tinuous rising spiral. [nto this ma- 
chine go the can ends in a horizontal 
position and by virtue of the revolving 
shaft travel around and around, always 
moving upward and always maintaining 
their horizontal position. Heat is ap- 
plied to this cylinder in just the right 
proportion so that all the layman can 
see is a continuous stream of can tops 
with baked-in gaskets being spewed out 
of a slit near the top of the dryer. 

At present this heat is supplied in the 
form of steam, and it would require 
about 12 kw. of electric heating to re- 
place it. Some idea of the potential 
energy for the central station can be 
gained by considering 24 such dryers 
running practically continuously dur- 
ing the peak of the can making season. 

A short time ago we left the can 
bodies just emerging from the flanging 
machine. They come rolling down a 
long overhead runway to the end 
seamers, known as double seamers be- 


cause they roll a double lapped seam 
on can ends. Also, to the seamers are 
brought by hand great stacks of finished 
lids. Again the operation is too quick 
for the novice. Bodies go zipping in at 
one point, ends at another, the one sit- 
ting neatly on top of the other, Presto 
Chango! And you have a finished can 


—almost. 


FINISHING TOUCHES 


There still remains a most important 
operation—testing the can for leaks. 
All through the various stages already 
mentioned, human inspectors are con- 
tinually taking out samples and testing 
them, the strength of the soldered seam, 
the strength of the tin plate, the thick- 
ness and uniformity of the rubberoid 
gasket, etc. When anything shows up 
below standard, the whole can line is 
shut down immediately and the trouble 
shooters get very busy. With over 300 
cans a minute going out, they can’t af- 
ford to let any major defect go for even 
a few seconds. 

When the cans come out of the 
seamers, they go to some large revolv- 
ing contraptions that remind one of a 
ferris wheel. Each can is caught at 
the ends by two rubber disks. Into the 
center of the disk covering the open end 
of the can, runs a tube which fills the 
can with compressed air. As the wheel 
slowly revolves, the slightest leak in a 
defective can allows the air pressure in- 
side the can to drop. This drop in 
pressure is cleverly used at one point 
in the revolution to actuate electric re- 
lays that operate mechanical devices 
that kick that particular can out of the 
normal procession into the 
basket. 

Out of the testing machine at last, the 
cans roll past three counting machines. 
They can’t trust just one to be right al- 
ways, so they start all three 
scratch and take the average. 

Down the chutes and out the long 
conveyors go the cans either to the stock 
ware rooms or waiting cars where in 
either case they practically stack or 
load themselves. 


discard 


from 


ELECTRICAL Brains 

Since so many factors enter into the 
manufacture, one may reasonably ask 
why electricity should claim the major 
credit in the process. The answer lies 
in the fact that the extreme precision of 
the timing of the various quite accurate 
mechanical operations would be impos- 
sible without electrical control. 

Although less than 30 hp. in motors 
are needed to drive each can line, the 
auxiliary operations require consider- 
ably more. The sheets of tin plate, and 
in many cases the cans themselves, are 
held or moved into position by vacuum 
cups and the testing and cooling are 
done with compressed air, all produced, 
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of course, by motor drive. But all these 
operations could be and have been in 
the past done by other forms of motive 
power. However, nothing has been de- 
vised to equal the magnetic switches 
and relays that govern each operation 
with scientific precision. 

There are over 550 magnets and 
switches, either mercury tube or button 
contact, scattered throughout the plant. 
These magnets and relays not only di- 
rect the operations of every machine 
and automatically throw out defective 
cans, but they guard against choke-ups, 
breaks in the machinery and stoppage 
in the supply of materials. 

If every operator left the floor, a can 
line would be run by its magnetic mas- 
ters until out of material or the choke- 
up of some particular operation. In 
the latter case, each of the machines 
where work could be ruined by a stop- 
page, such as the soldering machines, 
the helical dryers and the gasketing 
operation, clears itself of cans or parts 
and then shuts down until the trouble is 
rectified. 

Because the terrific noise on the can 
floor, numerous pilot lights are in- 
stalled to let the human operators know 
when trouble occurs and where to look 
for it with the least possible delay, as 
production in quantity is an all impor- 
tant matter during the busy season. 


Loap CHARACTERISTICS 


Incidentally, good lighting is most 
important. From an average of half a 
dozen foot candles of illumination, the 
can business has climbed to better than 
fifteen and is still going up as night 
shift work increases. The tendency is 
toward individual motor drive, the 
elimination of overhead shafts and belt- 
ing and the placing of high-grade il- 
luminating units in the aisle-ways in- 
stead of directly over the machines. 
Lights directly over a machine blind a 
man when he has to look up at the can 
runways and elevators attached to it. 

Time was when a 50 per cent power 
factor in the electrical supply line to a 
can factory was considered as good as 
could be had. However, with the in- 
stallation of more and more lighting 
and heating equipment, the power fac- 
tor has risen above 70 per cent. Now, 
in order to save further investment in 
transformers, due to a rapidly expand- 
ing business, the engineers are consider- 
ing the installation of large size capaci- 
tors to cut down the wattless current 
still further. 

A word about the electric service re- 
quirements of this plant. The power 
company supply line is 11,000-volt, 
three-phase. There are three 250-kva. 
transformers for power and three 3714- 
kva. for lighting. It is the only fac- 
tory in the Northwest, to my knowledge, 
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where the lighting is fed three-phase 
and represents an attempt on the part 
of the designing engineer to balance 
the load perfectly. 

Cans are a bulky commodity, and 
lack of storage space combined with an 
unpredictable and changing market, 
make the business highly seasonal. So, 
as one can executive said to me, “We 
spend six months getting ready to run 
like hell the other six.” This, of course, 
is not strictly true as some standard 
cans and many special orders are being 
made up during the off season. 

Some idea of the variation in output 
can be gained by comparing a January 
or February consumption of 75,000 
kw.-hr. and demand of 385 kw. with a 
July or August consumption of 287,- 
000 kw.-hr. and 640 kw. At the peak 
of the operating season, they have un- 
loaded in one day, six carloads of tin 


plate and shipped out 55 carloads of 
cans. 


THE PossIBILITIES 


All of the foregoing may be more or 
less interesting, viewed academically, 
but what we as power men care about 
is replacing a larger share of the oil 
and gas Btu, with their electrical equiv- 
alent. 





Any power salesman who has dealt 
with the heads of an industry whose 
business in your city is just one branch 
in a huge chain, knows what remote 
control means. At 3,000 miles, the 
force of your arguments diminish to the 
vanishing point. It is far better to con- 
centrate on the local engineers and be 
helpful to them in every possible re- 
spect. The fact that the Pacific Coast 
states have, on the average, lower power 
rates and perhaps a little better rela- 
tions with the consuming public than 
many other sections of the country, may 
not register very strongly with an ex- 
ecutive on the Atlantic seaboard with 
confirmed prejudices of his own. 

On the whole I think the can men on 
the Pacific Coast are the most forward 
looking, electrically speaking, that you 
will find in any industry. They are 
keenly alive to the costs of their busi- 
ness and will adopt any measure that 
can be demonstrated to be to their ad- 
vantage, provided they get approval 
from headquarters. By being everlast- 
ingly on the job and offering your serv- 
ices in even small and apparently un- 
important matters, you will discover 
that a time comes when a decision in 
your favor will amply repay your 
efforts. 


Diesel Competition* 


HE first diesel was built in the 

United States in 1898. Its real 

development, however, did not 
begin until the expiration of patents in 
1913. Its growth has an upward trend 
closely parallelling the automobile out- 
put even to date, with a decided in- 
crease for 1935, indicating that the total 
sales for the year 1936 probably will 
reach 1,700,000 hp. 

According to Diesel Engineering 
Hand Book for 1936 as published by 
Diesel Publications, Inc., New York, the 
present absorption of diesel equipment 
is as follows: 


UEOING 94 chackbdewe Peceesatas agen 1,081,400 hp. 
Goemeral Em@astry .osccccccscccence 973,575 hp. 
Mobile Equipment .... 616,800 hp. 
Public Utility ........ 606,200 hp. 
Petroleum Industry 535,200 hp. 
Municipal Utility 435,200 hp. 





PN We Keccecenveesesossscak 274,200 hp. 


Other smaller fields bring the grand 
total to more than 5,500,000 hp. now 
in service. 

The marine field was the first to be 
developed. Its development was rapid 
due to our need during the World War. 
The petroleum industry and the utility 
also have readily adopted diesels as 
prime movers, as have also many indus- 

*A report of the Industrial Power Committee, 


Commercial and Industrial Sales Bureau, Business 
Development Section, 








By W. H. McCMURRAY 
Pacific Power & Light Co. 


tries where central station power is not 
available. The newest, and probably 
what will become the largest field, is 
the farm and the automobile field. 
Again quoting the Handbook: 

“Strangely enough, the tractor was the last 
great market invaded by the diesel. Diesels 
applied to tractors represent about one-third 
of the total horse power of diesels produced 
in America, and the number of engines ap- 
proximately 50 per cent.” 

The diesel is entering many new 
fields. In fact, the diesel, being an in- 
ternal combustion engine, probably will 
bid for almost every gas engine job 
which has a good load factor. In most 
instances it should get the job, for it 
will operate on cheaper fuel than the 
gas engine, and in addition will deliver 
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Table I—History of Diesels Installed in Yakima District to Date, 1936 


Additional 
Electric Power 
Purchased in 


Kind of Diesel H. P. When Present Diesel Plant 
@usiness Installed Installed Status Annually 
Se ee 10 1912 Operating None 
Specializes in diesel engine repair, otherwise would purchase electric power. 
ST Ge Wes es ivccricdeocds 30 1923 
1923 Operating $320 


30 
Would replace diesels with electric if had money. 
80 


SG. GE TE hv cévccsscccccs 


60 . 
Built new plant in 1929 in which installed electric power after 4 years experience with new 


1925 


1925 Operating $3,000 


diesels, in home plant, now using in new plant $2,700 electric power annually. 
5 


4, Water Syetame « occdcciavesec 


1925 Diesel out 1935 


2 
Now purchasing electric power, $88 in 4 months. 
80 


G.* Gold DAE: oc ccicscivdcsis 


1926 
1929 Operating $242 


60 
Purchased an all electric plant in 1930 and yet operating it, using $300 purchased power 


This after 4 years experience operating new diesel in home plant. 


1926 Diesel out 1928 
1926 


25 
Now purchasing electric power, $2,000 annually, 


annually. 
6. Sand and Gravel ......... oe 50 
7. Cold Storage .........+- eenx 100 
8. Jewelry ...ccccccccccccces . 
9. Garage cocccccccccccccscece 
10. Irrigation ....ccccccccccces- 


Has had considerable engine trouble. 

x 10 1926 

Now purchasing electric power, $261 annually. 
9 


Now purchasing electric power. 
9 


1931 Operating $100 
Diesel out 1927 
1926 Diesel out 1927 
Diesel out 1929 


15 192 . 
Now purchasing electric power $1,200 a paid $225 on line extension. 
20 


BE. TO 60's bank 6s aneneaees 


Diesel out 1929 


Now purchasing electric power, $700 annually, and paid $225 on line extension. 


28. Goll DRGRSE cc canedccsccece 70 


1927 Diesel out 1930 


Now purchasing electric power, $2,500 annually. 


Summary: Of the 12 installed, only 5 remain in operation. 


Of the 5 remaining, one would 


install electric if had money, two are operating electric plants acquired since the diesel were 
installed, and one specializes in diesel repairs. 


more horsepower-hours per gallon of 


fuel. 
DiEsELS TROUBLESOME 


However, aside from cheap fuel, and 


a higher compression ratio than the gas 
engine, with the resultant more hp.-hr. 
or kw.-hr. per gallon of fuel, there is 
nothing to warrant its use in preference 
to the gas engine. All of the inherent 
characteristics of the gas engine and 
some characteristics which the latter 
does not have are present. This is veri- 
fied in the Handbook, page 17: 

“Basically the diesel engine and the gaso- 
line engine are identical in mechanical prin- 
ciples.” 

That is, the diesel is not free from the 
old operating troubles of the gas engine 
for it essentially is the same old gas en- 
gine, and as previously stated, in addi- 
tion it has some troubles due to the 
heavy fuels and high compression 
which the gas engine does not have. 
The technicians well recognize it as a 
complicated piece of machinery, and in 
this Handbook have devoted a whole 
chapter to each of the following: Pis- 
tons and Rings, Connecting Rods and 
Pins, Crankshaft and Bearings, Cylin- 
der Heads, Valve and Gears, Combus- 
tion and Fuels, Fuel Pumps and Noz- 
zles, Speed Governors, and Fuel Oil. 

Again in fairness, I say the diesel has 
its place and is a legitimate competitor 
of ours just as the kerosene and gaso- 
line lamp is, and as the gas engine is. 
But did you ever see anyone who actual- 
ly liked to operate a gas engine? In 
most cases we can sell our service 
against gas competition, and so can we 
sell against diesel competition, but we 
must sell. 

And here are the points favorable to 
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diesel power and to electric power as 
claimed by their respective promoters. 


Electric Diesel 


CR 5 in inenccnawenkeesese - 
SER” cin cesetadcloncasae 
Smooth 





ili 


Low First-cost .........0. —--- - 

Low Operating Cost...... Low Operating Cost 

Absence of Combustibles..———— 

Central Station Service. ..———— 

Never Obsolete .........- — -- 

SMRORIEE TREES cecccccccccs —_— 

High Resale Value....... — — 

Price (cost of service) is the only 
claim the diesel people make in com- 
petition with us. We could sell our 
service even if there were considerable 
differential in price; but let us study 
those price claims. I again quote from 


the Handbook, page 636: 


“Power can and is being generated by 
diesel engines at a cost of from 5 to 8 mills 
per kw.-hr.” 

The same statement appears again 
and again in the publication Diesel 
Power and in many trade journals as 
well. It is obvious that only fuel and 
lubrication oil costs are in these figures, 
but it is represented as being the cost 
of producing power with the diesel. It 
would be just as reasonable for us to 





say that the cost of fuel and lubrication 
oil was the cost of operating your auto- 
mobile, or that the cost of food and 
clothing was your cost of living, or that 
the cost of water was the cost of hydro 
power. 

However, when necessary the diesel 
people will admit other costs, but al- 
ways they are very conservative. As an 
illustration we again quote from the 


Handbook, page 637: 


“In studying prevailing diesel plant operat- 
ing costs, advantage will be taken of a recent 
report of the Oil Engine Power Cost Com- 
mittee of the American Society of Mechanical 
Engineers. This particular report covers 119 
plants made up of privately and municipally 
owned light plants and industrial diesel 
plants. . 

“The reader is cautioned against assuming 
that a plant built today will show the same 
results as the average of the plants in the 
A.S.M.E. report. . These plants include 
many where unfavorable conditions exist, 
which would not exist in a modern, well- 
conducted plant. . . . The data represent 
history.” 


Because we cannot rely always on the 
cost analyses set up by many of the 
diesel people, let us make our own an- 
alysis on the basis any substantial busi- 
ness concern would demand. Boiled 
down to simplicity we submit the fol- 
lowing: 

1. Fixed charges 6% interest 


3% insurance and taxes 
10% depreciation and obsoles- 








cence 

19% on $30,000 invest- 
On G cawesemeesee $5,700.00 
2. Labor and superintendence.......... 5,400.00 

3. Fuel oil (60,000 gal. required to pro- 
duce 564,000 kw.-hr. @ 5l4c....... 3,300.00 

4. Lubrication oil (564 gal. required) @ 
Pl hiattbwessenadécandbecsactaeees 338.40 

5. Maintenance (564,000 kw.-hr.) @ .52 
lt Ee ee 293.78 

6. Water and misc. supplies (564,000 
Ree GP BD WB occ cccicccscccs 282.00 
ath ed asd ctdianneanni eR $15,314.18 


Approximately 2.66 cents per kw.-hr. 


In contrast to the above costs I call 
attention to the electric energy charges 
for a cold storage plant located in my 
home town, which is representative of 
many others there. This plant has the 
same hp. demand as was figured for the 
diesel plant above, and uses approxi- 
mately the same number of kw.-hr. an- 
nually with annual power bills totaling 
approximately $6,000. This is billed on 
the Pacific Power & Light Co. General 
Power Schedule No. 40, which is not 
out of line with the similar standard 
schedules of the other utilities here in 
the Northwest. 

As further proof that the diesel is 
not a cure-all, let us look into the his- 
tory of the diesels that have been in- 
stalled in the Yakima District (See 
Table I). 

Our problem is purely one of selling. 
Private utility service is desirable. The 
customer wants it. He can afford to 
buy it. It is good business for him to 
have utility service. False prejudice 
only prevents his buying it without 
question. 
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Organizing for Industrial 


Power Sales” 


S a starting point for this discus- 
Neen let us consider some of the 
unhappy conditions which may 
exist among industrial power customers. 
Take the case of a small consumer oper- 
ating a machine shop with a 25-hp. mo- 
tor. Probably this motor has been 
operating on this same service for years. 
The first contact made with the cus- 
tomer was when service was connected 
and he probably signed one of those 
automatically renewable contracts. Later 
he had a high bill complaint, a service 
interruption, or possibly a call or two 
from our collection department. In 
each of these later contacts, from their 
very nature and from the condition of 
strain existing, it is unlikely that a 
very favorable impression, or much 
goodwill, was created. When, finally, 
the customer decides to expand his 
business or install a piece of electrical- 
ly driven equipment—which he should 
have put in years ago—the load will be 
increased in spite of his feelings toward 
us, rather than because of constructive 
selling on our part. 


On the other hand we may have 
showered him with too much uncoordi- 
nated attention. Successive and unre- 
lated visits from power men, illumina- 
tion engineers, heating experts, etc., 
have not only confused the consumer 
but have created a doubt as to the effi- 
ciency of our whole company. 


A well-balanced power sales plan 
should not only include active load 
building, but should be designed to 
eliminate such objectionable and em- 
barrassing conditions as those outlined 
above. Light and power selling is no 
longer a one man job, particularly with 
the large utilities. The uses of elec- 
tricity have developed to such a great 
extent that most of us must be in a posi- 
tion to give specialized service in many 
directions. But specialization carries 
with it the danger of overlapping ef- 
forts unless very definite, and at the 
same time aggressive, organization is in- 
troduced. 

In organizing the power sales, there- 
fore, the following essential activities 
must be carried out: 


1. New business and routine. 

2. Development of prospects. 

2. Personal contact and service. 

4. Cooperation with other promo- 
tional activities. 





*A report of the Industrial Power Committee, 
Commercial and Industrial Sales Bureau, Business 
Development Section. 
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Where several thousand industrial 
power customers exist, it is evident that 
careful division of work, along well- 
defined lines, is necessary between 
power engineers. We have tried segre- 
gating consumers into large and small 
groups, also into industries. Our ex- 
perience is that the most satisfactory 
division is by territories. Each power 
representative at our head office has a 
territory. Care is taken to balance as 
nearly as possible the customers, con- 
nected load and distances involved in 
each territory. Some districts are 
growing faster than others and this fact 
must be taken into consideration. It 
will be found impractical to effect an 
exact balance of all these items, but at 
least the number of customers in each 
division should be as nearly equal as 
possible. 

In addition to the creation of dis- 
tricts, we have found it advisable to 
create a special section which includes 
services in all districts. This special 
section includes oil companies, munici- 
pal accounts, government services and 
other similar consumers whose widely 
scattered power service matters are us- 
ualy handled by some official at the lo- 
cal head office of these organizations. 


The power men in charge of these 
districts, or sections, are responsible for 
the power loads added or lost in their 
jurisdiction, and of course records are 
kept. This introduces a desirable com- 
petitive spirit into the selling of power. 


New Business AND ROUTINE 


This activity includes the handling of 
all routine work, such as telephone and 
office inquiries, change of ownership 
contracts and the following up of leads 
which point to the establishment of new 
power customers. These leads are ob- 
tained from the following sources: 





Office and telephone inquiries 

Electrical contractors 

Architects 

Consulting engineers 

Machinery dealers 

Illumination salesmen 

Building permits 

Company incorporations 

Building journals 

Municipal engineers and electrical 
inspectors 

Change of ownership contacts 


DEVELOPMENT OF PROSPECTS 


This refers to the building of load 
among existing power customers. Obvi- 
ously, to accomplish this, an intimate 
knowledge of the consumer’s operations 
is necessary, as is the confidence of the 
customer. We endeavor to create these 
conditions by means of surveys which 
are carried on continuously by the dis- 
trict power representatives, in addition 
to their new business and routine work. 
A complete survey form is filled in for 
each customer and this not only assists 
the power man, but forms a valuable 
customer’s record. Such items as de- 
tails of competitive power units, condi- 
tion of equipment, prospect of enlarg- 
ing plant, complaints, together with a 
list of all motors in use and the ma- 
chines driven by them, are entered on 
the survey form. Additional power 
prospects are noted and transferred to 
the prospect file for energetic and sys- 
tematic follow up, 


A few days before each survey call is 
made, a letter is sent to the customer by 
the sales engineer, or head of the light 
and power sales, which paves the way 
for the power representative. Our 
power men report this letter to be of 
the greatest assistance. Before calling 
the power representatives familiarize 
themselves with rate, consumption and 
credit information in connection with 
each account. 


PERSONAL CONTACT AND SERVICE 


An important feature of the forma- 
tion into territories and the carrying 
out of the power survey, is the personal 
contact it establishes with industrial 
power consumers. Our aim is to con- 
tact each customer at least twice a year. 
The introductory letter and the attitude 
of the power representative are intended 
to convey to the customer the idea that 
this man is his personal representative 
and is at his disposal at all times on 
any matters connected with our busi- 
ness. 


Cooperation with other promotional 
activities is an important part of the 
power representative’s duties. The 
power survey includes information on 
such factors as the consumer’s lighting 
and industrial heating. The power men 
are expected to pave the way wherever 
possible for the illumination men and 
the industrial heating men. They are 
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expected to feed the illumination and 
industrial heating sections with pros- 


pects. These prospects are to be well 
advanced before handing over, and the 
arrangements for calls are made by the 
power men. 

Close cooperation with the credit and 
collection department must also be 
maintained, as we can provide them 
with valuable assistance from time to 
time. Reciprocal leads and prospects 
are, of course, obtained from these 


other sections. The lighting men and 
heating men, when selling their ideas, 
are continually on the alert for power 
prospects. 

With personal contacts established 
and a well-organized and coordinated 
sales plan, most of the obstacles to real 
load building are removed. What were 
formerly irritating occurrences to the 
customer may actually be oriented to be- 
come goodwill and load building op- 
portunities. 


Value of Small Ventilation and 
Heating Loads* 


OME degree of air conditioning is 

necessary wherever people occupy 

enclosed areas. While complete 
air conditioning should always be the 
ultimate objective, there are many fac- 
tors to be considered in designing in- 
stallations for our customers. The 
recommended equipment depends upon 
climatic conditions, physical limitations 
of the area to be conditioned, cost of 
equipment and cost of operation. 

During the early stages of air condi- 
tioning, customers have too often been 
the guinea pigs for manufacturers to 
experiment on. Experience has con- 
firmed the opinion that “customer’s 
satisfaction” is of the utmost impor- 
tance. Any air conditioning promotion 
plan should be threefold. It should be 
satisfactory to the manufacturers and 
distributors, have protection for the 
consumer and be productive of kilo- 
watt-hours. 

Confidence of the prospective buyer 
is secured when he realizes that his in- 
terests are being protected. The com- 
pany engineer who has nothing to sell 
but kilowatt-hours, is in a favorable 
position to offer a type of advice that 
customers are needing during these 
early years of air conditioning progress. 

In our effort to develop the big jobs, 
that little unromantic ventilation instal- 
ation should not be forgotten. Many 
of our customers will never be able to 
afford complete air conditioning, but 
they do need and can afford the benefits 
of ventilation. In some localities a 
well designed ventilation job will pro- 
duce satisfactory results. If the job is 
properly installed, complete condition- 
ing may be added at a future date. 
Again the power company has an op- 
portunity to protect the interests of its 
customers by helping to direct their 





*Report of Air Conditioning Committee, Com- 
mercial and Industrial Sales Bureau, Business De- 
velopment Section. 
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planning over a period of years. Our 
customer contact is a twelve-month re- 


lationship, not a one-job deal. We 
must develop and retain the customer’s 
faith. 

The small ventilation job has several 
desirable characteristics. It is inexpen- 
sive to develop, its rate per kw.-hr. is 
high and is most desirable asa good- 
will builder. 

The revenue from a small 200-watt 
ventilating fan installation in an aver- 
age restaurant will earn about $2 per 
month or approximately two-thirds the 
revenue of a domestic range. The op- 
portunity for power company engineers 
to develop good will and to be of con- 
tinued service to their customers is un- 
limited, providing they consistently of- 
fer new ideas and plans that improve 
the earning capacities of their custom- 
ers. Ventilation, if applied correctly, 
offers such opportunities. 

Every restaurant needs at least two 
fan units, one to provide fresh air to the 
dining room and another to remove the 
cooking odors and heat from the 
kitchen. The capacity and installation 
of each unit must be carefully deter- 
mined in order to produce the following 
results: the dining room unit must pro- 
vide adequate air changes based upon 
the seating capacity; such air delivery 
should not produce drafts and should 


be of sufficient volume to prevent infil- 
tration. The kitchen unit should be in- 
stalled to remove all odors and heat 
from the cooking top. Since the con- 
ventional cooking hood, at best, is most 
inadequate from every angle of per- 
formance, an effort has been made to 
develop a new style of kitchen ventila- 
tion. 


Forcep Drart VENTILATOR 


U. K. Petersen, electric heating engi- 
neer of the Northwestern Electric Co., 
Portland, introduced the first forced- 
draft ventilator in Portland and since 
then, the writer in cooperation with Mr. 
Petersen and the City Building Bureau 
have made inprovements which are now 
accepted as part of Portland’s new ven- 
tilation code. In the interests of the en- 
tire industry we are now pleased to sub- 
mit for your use the improved forced 
draft kitchen ventilator. (See Figs. 1 
and 2.) 

Any cooking top can be vented by the 
proper use of the forced draft ventila- 
tor. Merely determine the length in 
feet of the cooking top and refer to 
Fig. 3 for fan capacity and pipe sizes. 
In order to secure the correct fan ca- 
pacity, extend the point of intersection 
of the curve and cooking length to the 
left. The pipe size may be determined 
by extending the cooking length to the 
top of the chart. Both the fan capacity 
and pipe size are based upon the proper 
performance of the forced air ventila- 
tor. When properly installed, all cook- 
ing grease will collect in the 3-in. 
grease trap or in case of the down draft 


Fig. 1—Forced-air range ventilator, 
top exhaust 
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5" Gate Valve Drain 


Top of cooking device. 

Floorline. 

Plate rail, not less than 1/3 AW. 

End plate. 

Plate rail bracket. 

Exhaust pipe. 

Grease trap. 

Exhaust pipe. 

8-in. receiving slot, full length of venti- 
lator hood. 

24 in. from top of plate rail. 

Approximately 2/3 AW. 

Conform to F 

Wall. 

Stove. 

Back of ventilator. 

- Code spacing. 

A.W. Stove width. 
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Fig. 2—Forced-air range ventilator 
installation, bottom exhaust 


type, in the goose-neck trap. All cook- 
ing smoke, odors and excess heat are 
removed through the 3-in. slot. Cus- 
tomers’ acceptance, which is a test of all 
satisfactory jobs, always follows when 
this style of ventilation is utilized. 


Evectric HEATING 


Much has been said and done about 
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All ducts under floor shall be made of 
22 Ga. galvanized iron. Joints riveted 
and soldered Ducts must drain to trap. 


electric air heating for comfort. Now, 
that the Northwestern area has pros- 
pects of having a surplus of kilowatt- 
hours to consume, thoughts and plans 
concerning the air-heating field should 
be considered. The present rate struc- 
tures are not competitive from a B.t.u. 
basis. Just how low a profitable air 
heating rate can be developed, remains 
a debatable subject. The present meth- 
ods of utilizing electric heating do not 
represent the ultimate in efficiency and 
customers’ acceptance. 


It may be possible for the electric in- 
dustry to help improve the old accepted 
practice of heating an area, with little 
thought of complete air conditioning 
comfort, to one of adequate ventilation 
plus air tempering. A new gospel of 
air ventilation plus air tempering 
should replace the old conception of 
winter heating that reeks with high 
bills, foul air, drafty floors and spotty 
heating. 


Residential Sales Bureauy + + + 











After studying the performance of 
eleven all-electric air-heating installa- 
tions in Portland, that utilize complete 
“pump in” fresh air as a means of heat 
transfer, we are convinced that the 
method offers possibilities for further 
study. The efficiency of this method 
promises to be 30 per cent greater. 
There is no doubt as to the improved 
comfort obtained with an automatically 
controlled “pump in” electric heating 
job. About 60 per cent of the normal 
calculated capacity was installed on 
each of the eleven jobs. It is not the 
intention of the writer to assume that 
all jobs can be so engineered, but the 
results so far obtained seem to justify 
the assumption that the efficiency de- 
veloped and the effect of adequate air 
changes are favorable to this means of 
air heating. Power companies and man- 
ufacturers could profitably afford to de- 
velop an answer to the ever present 
problem of electric air heating. 


Fig. 3—Chart for forced-air range 

and cooking device ventilator using 

plate rail and 3-in. slot full length 
of range, or cooking top 
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Introductory Statement* 


HE committee activity of the Resi- 

dential Sales Bureau this year was 
confined to the subjects, minimum-bill- 
customer and water heating. Actually 
no committee was formed to consider 
the minimum bill customer problem, 
but Glenn L. Jackson, The California 
Oregon Power Co., was assigned this 
subject for presentation at the annual 





+J. A. Lockhart, Pacific Power & Light Co., 
Chairman; W. A. Huckins, Utah Power & Light 
Co., Vice-Chairman; Chairman, Minimum-Bill- 
Customer Committee, Glenn L. Jackson, The Cali- 
fornia Oregon Power Co.; Chairman, Water 
Heating Committee, Tom D. Fulford, Puget Sound 
Power & Light Co. 
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meeting. Mr. Jackson referred to the 
lift-top refrigerator, pin-it-up lamp and 
other low cost devices as being suitable 
pieces of merchandise with which to in- 
crease the utilization of electric service 
of the small customer. His remarks 
were extemporaneous and were not pre- 
sented in written form for publication. 

A feature of the bureau program was 
the appearance of Dr. G. W. Allison, 
Edison Electric Institute, in an inspira- 
tional address on the new kitchen mod- 
ernizing movement. This address and 
the comments thereon by local mem- 


bers, referred to in the introductory 
statement to the Business Development 
Section reports, aré not published. 


Water Heating 
Committee* 


N addition to the following reports 
and papers presented at the annual 
section meeting by the Water Heating 
Committee, the following gave short 





*Report of Water Heating Committee, Residen- 
tial Sales Bureau, Business Development Section: 
Tom D. Fulford, Puget Sound Power & Light 
Co., Chairman; B. C. Electric Railway Co., G. S. 
Dawson; Idaho Power Co., ed I : 
Mountain States Power Co., W. J. Mandley; 
Northwestern Electric Co., S. B. Clark; Pacific 
Power & Light Co., G. T. Bragg; Portland Gen- 
eral Electric Co., Orr E. Crites; Puget Sound 
Power & Light Co., C. S. Alger; Utah Power & 
Light Co., J. F. McAllister; The Washington 
Water Power Co., Richard McKay. 
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talks, each on behalf of his own com- 
pany, covering sales methods used in 
1935 and results attained: J. W. Crowe, 
Idaho Power Co.; A. C. McMicken, 
Portland General Electric Co.; A. H. 
Wegner, The Washington Water Power 
Co.; F. E. Ross, Puget Sound Power & 
Light Co.; Glenn L. Jackson, The Cali- 
fornia Oregon Power Co. and Mountain 
States Power Co.; Guy E. Davis, Pa- 
cific Power & Light Co.; J. C. Plankin- 
ton, Northwestern Electric Co.; J. F. 


McAllister, Utah Power & Light Co.; 
W. C. Mainwaring, B. C. Electric Rail- 
way Co. 

These talks are not published herein. 

A-further feature of the water heat- 
ing program was the sales presentation 
by Orr E. Crites, Portland General Elec- 
tric Co., referred to in the introductory 
statement to the Business Development 
Section reports. This presenation was 
not offered in written form for publica- 
tion. 


The History of Electrical Water 
Heating in the Northwest* 


HE available information regard- 
the early days of water heating is 
somewhat limited since, at its in- 
ception, rates were high and only a few 
installations were made. Consequently 
no records were kept until it became 
obvious that the electric water heater 
was a necessary and useful appliance 
which could be sold to good advantage. 
The first installations were made in 
1910. One circulating heater installa- 
tion was made in that year by Phillip 
Apfel in Seattle, while it seems that 
there were some heaters used by em- 
ployees of The California Oregon 
Power Co. about that time. 

In January 1911, the first water heat- 
ing rate among these companies} was 
published by The California Oregon 
Power Co., consisting of the following: 


Flat rate for 1-kw. circulating heater $3 per mo. 
Flat rate for 2-kw. circulating heater $5 per mo. 
Flat rate for electric cooking outfit, 

including all appliances necessary 


ee rrr $5 per mo. 
Combination rate for cooking outfit 
ORE Water hentE. ccccescccccccccces $8 per mo. 


Thus, 1 or 2-kw. heaters could be 
used in combination with the cooking 
outfit at an additional cost of $3 per 
month with a double throw switch or 
other restriction of service. 

The heaters used in these early days 
were generally of the side-arm circulat- 
ing type. Experiments were made with 
placing a cartridge type heater in the 
tank at the lower opening as an insert 
heater. The first insert heater designed 
for the purpose seems to have been 
made by Mr. Apfel. This heater was in- 
serted through the cold water inlet hole 
at the top of the tank, cold water being 
introduced through the opening in the 
bottom. 





+ This history of electrical water heating was 
summarized from data obtained from the follow- 
ing companies: Puget Sound Power & Light Co., 
The Washington Water Power Co., Idaho Power 
Co., The California Oregon Power Co., North- 
western Electric Co., Portland General Electric 
Co., Utah Power & Light Co., British Columbia 
Electric Railway Co., Ltd. 
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The original heaters consisted of a 
heating wire wound on an insulating 
medium placed in a 5-ft. length of gal- 
vanized pipe, the pipe being filled with 
oil and sealed. These heaters were not 
only difficult to install and remove, due 
to their length, but occasionally blew 
up due to expansion of the oil at the 
high temperature created by furnace 
coils. It was almost impossible to re- 
move all traces of oil from the tank and 
plumbing. 

Other heaters of the circulating type 
generally in use were the Simplex, G. E. 
cartridge and the Coin induction heater, 
made in Tacoma. The Coin heater had 
a low power factor, was noisy, and gen- 
erally unsatisfactory. There were also 
on the market about 1912 various small 
heating appliances used chiefly for heat- 
ing water, such as the portable immer- 
sion heater and tea kettles and shaving 
mugs with built in heating units. Hot 
plates were sold largely for heating wa- 
ter. 


EARLY TROUBLES 


It is unanimously agreed that the first 
water heating installations were for 
domestic purposes, the early ones be- 
ing promoted by manufacturers and 
others with an interest in the sale of 
merchandise only. It was not until the 
advent of the electric range that the 
companies, generally, gave serious con- 
sideration to water heaters and water 
heating rates. The installation of a 
range in a great many cases left the cus- 


tomer without a suitable means of ob- 
taining quantities of hot water, conse- 
quently it became necessary, if range 
sales were to be increased, to provide 
for heating water. As a result flat rates 
were set up which provided for the con- 
tinuous operation of low-wattage heat- 
ers applied to the customer’s tank on a 
flat monthly charge. The lowest of 
these rates was set up in 1915 by the 
Washington Water Power Co. who pub- 
lished a rate of $1.80 per month for a 
750-watt heater. This low figure was 
considered necessary in order to be 
competitive with gas heaters. The ori- 
ginal rate carried no restrictions re- 
garding the combined range and water 
heater demand. 

In most cases it was immediately evi- 
dent that the low flat rate return per 
kw.-hr. and the high combined demand 
of range and water heater was not a 
profitable load and some of the original 
rates required a double throw switch 
which would prevent the use of both 
range and water heater at the same 
time. By 1916 most of the above com- 
panies had published flat rate tariffs. 
At this time none of these tariffs re- 
quired tank covering or thermostatic 
control, with the result that some diver- 
sity which might otherwise have been 
obtained was entirely lost. Naturally 
these jobs were very inefficient, no par- 
ticular attention being given to the 
method of connecting the heater to the 
tank and because of low wattage and 
heat losses recuperation was very slow. 


INNOVATIONS 

With the advent of the cheaper in- 
sert type heater about 1923 many flat 
rate installations were made. The ini- 
tial cost of an electric water heater in- 
stallation on flat rate was very small so 
that the problem of supplying hot wa- 
ter when a fuel type range was removed 
was considerably simplified. In 1925- 
26-27, at least one company gave away 
many hundreds of these heaters as pre- 
miums with electric ranges. 

The clamp-on heater, originated 
about 1913 when Guy Arthur, while 
working for the Big Bend Light & 
Power Co. in Washington, found that 
an electric flat iron could be used suc- 
cessfully to heat a tank. It was intro- 
duced about 1919 and found considera- 
ble favor since its application was such 
that no plumbing was involved and the 
consequent difficulties from this source 
eliminated. 

About 1925 some thought was given 
to improving the service obtained from 
flat rate heaters. In some cases booster 
heaters, usually circulators on the do- 
mestic rate, were added and gave fairly 
satisfactory service. Some study was 
made on the losses from bare tanks and 
piping with the result that covering 
both of these was recommended to the 
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customer. In 1928 at least one com- 
pany wrote into the flat rate tariff re- 
quirements for a cover and thermostat. 
A good cover at that time consisted of 
about 1 in. of asbestos aircell paper ap- 
plied to the tank. Later, a cover manu- 
factured by Arthur & Fowler which 
could be easily applied to the tank in 
two, sections and which was quite effici- 
ent, was obtained. 

By 1931 covers and thermostat con- 
trol were required by most flat rate 
tariffs and the double throw switch for 
limiting demands discarded. One com- 
pany replaced the double throw switch 
with a peak limiter in this year. 


Orr-PEAK RATES 


In the same year on August 7th the 
Puget Sound Power & Light Company 
announced an off-peak tariff for water 
heating at .8c per kw.-hr. with a mini- 
mum of $1. Wattage was limited by 
tank size, the maximum wattage al- 
lowed being 5,000. Considerable ex- 
perience was gained by this company in 
the first two years of operation under 
this tariff which was of considerable 
benefit to other companies adopting 
similar rates at a later date. 

In 1933, a flat rate carrying an off- 
peak provision was published by one 
company. This rate permitted the use 
of a booster heater on the domestic me- 
ter during the off-peak hours. 

During the period from 1930 to the 
present date all companies have been 
seriously considering ways and means 
of reducing water heating rates and im- 
proving the type of hot water service 
given. Several companies have made 
considerable strides along this line, 
three of them having adopted off-peak 
rates. In 1935 the lowest rate among 
these companies was the Puget Sound 
Power & Light Company’s off-peak rate 
of .75c per kw.-hr. with a $1 minimum 
and wattage limited to 6 kw. 

With the number of storage type 
heater sales constantly increasing the 
matter of corrosion in galvanized tanks 
warranted serious consideration. As a 
result, during 1934 and early 1935 sev- 
eral companies were selling either non- 
ferrous tanks or iron tanks with an ena- 
mel lining. The enameled tank is a re- 
cent development in the Northwest. 


Looxinc AHEAD 


While the water heater saturation 
among these companies is still quite 
low new outlets are continually de- 
veloping with the prospect of sales 
equaling that of the electric range. 
Dairy farms are an excellent market for 
hot water and an increasing number of 
installations are being made in beer 
parlors, butcher shops, barber shops, 
small eating places, small hotels, small 
apartment houses and other miscellane- 
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ous commercial and industrial uses. 

The sale of water heating is handi- 
capped to some extent by lack of a real 
yardstick of water use. There is a de- 
finite need for information regarding 
hot water use from which a suitable 
method may be developed for estimat- 
ing the customer’s requirements. 

The character of the water heater 
load will soon become a problem for 





careful study by individual companies. 
There is a distinct lack of such informa- 
tion at the present time. At least one 
company has started a study to obtain 
data on these two subjects. However, 
the success of the past few years in the 
water heating field is positive proof that 
this service will soon rival the electric 
range and the electric refrigerator as a 
domestic servant. 


Characteristics of Off-Peak Electric 
Water Heating” 


By G. E. QUINAN 
Puget Sound Power & Light Co. 


FF-PEAK electric water heating 

is relatively young and there are 

many questions regarding it for 
which the answers have not been avail- 
able. However, the industry, including 
manufacturers and operating com- 
panies, have been making progress in 
this regard and the object of this paper 
is to present some of the more recent 
results of investigations by engineers of 
Puget Sound Power & Light Co. Please 
bear in mind that the results here 
found, while approximately true for the 
Puget Sound system, may not be so for 
other systems where conditions are dif- 
ferent. 

Beginning in Sept. 1935, five graphic 
water meters, together with appropriate 
electric meters, were installed on 40- 
gal. domestic off-peak water heaters in 
Seattle and adjacent urban territory. 
After obtaining a two-weeks’ record of 
water draw-off, electric operation and 
consumption, the meters were rein- 
stalled on five more water heaters and 
this practice was continued into Feb. 
1936, at which time a two-weeks’ record 
of 25 off-peak 40-gal. water heaters had 
been obtained. These were all domestic 
heaters operated without assistance 
from furnace coils. 

To ascertain the characteristic per- 
formance of off-peak heaters with tem- 
pering tanks, thirteen graphic watt- 
meters were installed on as many water 
heater installations and a record ob- 
tained for a Monday in February. In 
addition, the billing data over a period 
of a year for 96 tempering tank custom- 
ers were obtained and compared with 
the billing for straight electric heaters. 
The results of these studies are shown 
in chart form. 

Fig. 1—This shows how the off-peak 
heater is adapted to supplement the 


*A report of the Water Heating Committee, 
Residential Sales Bureau, Business Development 
Section. 








range load on a winter day of maxi- 
mum system load. Existing refrigera- 
tor, range and water heater load was 
first stripped from the present system 
curve to obtain a base on which to add 
refrigerators and ranges up to 50 per 
cent saturation and off-peak water heat- 
ers up to 30 per cent. The character- 
istic curves for ranges were obtained 
from N.E.L.A. reports, for refrigerators 
from our own data and that of manu- 
facturers, and for water heaters from 
our own recent studies. 

The base curve includes all load ex- 
clusive of refrigerators, ranges and off- 
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Table I—Comparison of Revenue 











50 Customers Jan. Feb. 
Straight Electric 
WEY TEED abc ecccnccaces 1.00 1.00 
Minimum Customer ......... 1.03 1.03 
ETE a pik ko +s oe weedes 4.83 5.12 
Maximum Customer ........ 4.83 5.12 
BS TE kk bd ch ds dcdne 2.71 2.75 
THRE OE AEE UI 6 kes ciccadcace 135.50 137.67 
96 Customers 
Tempering Tank 
ES IEE bowie ss ce cceee 1.00 1.00 
Minimum Customer ......... 1.05 1.00 
J ee ee 6.31 5.04 
Maximum Customer ........ 6.31 5.04 
ADE TIED 6 wkesnesc ccasese 1.81 1.86 
Tabel GF Al Tilib.. ccccccess 173.43 178.79 
146 Customers 
RE DE kc iekwas'e Cases 2.12 2.17 
Total of All Bills............ 308.93 316.46 


Average Bill 
Average Bill, 50 Customers 
Average Bill, 96 Customers... 


peak water heaters. It includes some 
flat rate and metered water heaters. To 


this base load are added: 


74,000 refrigerators with a demand 
power plant) of 5500 kw.; 

74,000 ranges with a demand of 54,000 kw., 
and 

84,000 off-peak water heaters with a demand 
(entirely off-peak) of 46,000 kw. 


(at the 


Assuming 500 kw.-hr per year for re- 
frigerators, 1,200 for ranges and 4,000 
for water heaters, the annual delivered 
kw.-hr. would be 37,000,000, 89,000,- 
000, and 136,000,000, respectively. It 
will be noted that the range load pro- 
duces a marked decrease in the system 
daily load factor and that this is more 
than offset by the load factor increase 
produced by the water heater load. At 
the rates prevailing in the Puget Sound 
area, the revenue from ranges amounts 
to about $42 per kw. per year. A water 
heater saturation of 60 per cent that of 
the range, results in revenue which may 
be considered as increasing the range 
revenue per kw. to about $68. 

Table I—About 50 per cent of the 


domestic off-peak water heaters on the 


Fig. 2—Characteristic 


water draw-off 
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Obtained From Tempering-Tank and Straight-Electric Installations 




















Puget Sound Company’s system are in- 
stalled with tempering tanks supplied 
with heat from the furnace when it is 
running. Table I shows the billing by 
months for a year of 146 off-peak water 
heating customers, 96 of whom have 
tempering tanks and the other 50 have 
all-electric operation. All of the heat- 
ers are of 40-gal. capacity. 

The result shows an average bill for 
all-electric operation of $2.63 per 
month, as against a bill of $2.28 per 
month for customers with tempering 
tanks. Since there are about equal 
numbers of each type on the system, the 
average bill for both classes is $2.45 
per month. The annual bill with tem- 
pering tanks is just about seven-eighths 
of that for straight electric operation. 
This result checks closely with the ob- 
served performance of 13 tempering 
tank installations on a winter day, as 
compared with straight electric heaters 
(see Fig.5). Here the consumption of 
the heaters with tempering tanks was 50 
per cent of the straight electric, and as- 
suming this ratio to hold for three 
months and that for the remaining nine 
months the consumption of both types 
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April May June July Aug. Sept. Oct. Nov. Dec. Year 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 12.00 
1.03 1.67 1.06 1.00 1.00 1.00 1.04 1.00 1.00 1.01 12.87 
4.58 5.55 4.59 4.66 4.91 4.81 5.06 4.10 4.43 4.50 57.14 
3.99 4.30 4.07 4.66 4.01 4.01 4.96 4.06 4.43 4.50 52.94 
2.73 2.88 2.69 2.68 2.71 2.57 2.48 2.35 2.52 2.43 31.50 
136.31 144.08 134.66 134.07 135.27 128.67 123.85 117.94 126.00 121.61 1576.63 
1.00 1.00 1.00 1.00 1.00 1 1.19 1.00 1.00 1.00 12.19 
1.00 1.00 1.00 1.50 1.41 1 1.77 1.00 1.00 1.00 14.18 
4.55 5.28 5.21 5.81 5.38 5.8 5.96 5.12 7.01 4.34 65.82 
2.02 2.20 3.13 4.25 4.69 5.7 5.96 5.12 7.01 4.34 55.86 
1.80 2.08 2.53 2.88 2.77 2.79 2.68 2.23 204 1.87 27.84 
173.26 199.73 242.43 276.52 265.95 267.95 257.56 214.61 195.78 179.13 2625.04 
2.12 2.35 2.58 2.81 2.75 2.72 2.61 2.28 2.20 2.06 28.77 
9.47 343.81 377.09 410.58 401.2 396.62 381.41 $32.45 21.78 300.74 4201.67 

Ce SL LIE Oe OIE PE Sot RO ee UE Ee 2.40 

Bas <a oy tne eee eRe DS Le eee ce hl a 2.63 

a NR 2.28 


of heaters would be the same, we ar- 
rive at the same ratio of annual con- 
sumption as found in the billing. 

From the foregoing, it appears that 
the minimum charge of $1 per month 
is not a material factor in the annual 
bill where tempering tanks are used, 
since the observed consumption of the 
heater just about accounts for it. It is 
interesting to note that the annual sav- 
ing where tempering tanks are used 
averages $4.20, an amount probably too 
little to pay for the extra fuel required 
for water heating. At any rate there 
would appear to be very little net sav- 
ing over straight electric operation. 

Fig. 2—This shows the hour by hour 
and day by day draw-off of hot water 
by 25 off-peak water heater customers 
for a period of two weeks. The result 
is plotted as one week, each day of 
which is backed by two days of record. 
It is quite clear that Monday is still 
wash day and that hot water is drawn 
at a much higher rate on Monday 
morning than at any other time. Rather 
unexpectedly, Sunday morning comes 
second. Friday is the poorest hot water 
day in the week. 

It is of interest to observe that while 
the hot water use curve has a peak on 
Monday morning, the curve of electric 
demand (see Fig. 7a) has its peak at 
7:30 p.m., Sunday. The peak of the 
use curve comes in the morning on ev- 
ery day of the week, while the peak of 
electric demand comes in the evening. 
This time lag is due to the storage char- 
acteristics of the heater and the time of 
recurrence of the period during which 
the heater is cut off. 

Fig. 3—The curves on this sheet are 
used as the basis for the maximum day 
draw-off schedule shown in Fig. 4. For 
this purpose, the maximum day of each 
heater in each week was used. Thus, 50 
maximum days were added and divided 
by 50 to obtain a characteristic maxi- 
mum day for one heater. 

Fig. 4—In designing an off-peak wa- 
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ter heater, it is of fundamental impor- 
tance to know when and in what 
amounts through the day hot water is 
drawn off. Five or six years ago a wa- 
ter draw-off schedule was developed by 
Hotpoint engineers and later adopted 
by the N.E.M.A. This N.E.M.A. draw- 
off schedule has been the sole guide for 
off-peak water heater designers ever 
since, although there were relatively 
few off-peak heaters in use at the time 
the schedule was made, and there has 
been a general desire for later informa- 
tion on the subject. Fig. 4 shows the 
observed draw-off performance for 50 


Fig. 6a—Characteristic load, max- 
imum days, off-peak operation 
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Fig. 4—Maximum day water 
draw-o 


maximum off-peak water heater days, 
all of the heaters being 40- gal. tanks. 
The N.E.M.A. schedule is shown also 
for comparison and the cumulative 
curve of energy consumption by hours 
for the day is shown. This latter might 
be called the electric draw-off schedule. 

It is believed that the form of draw- 
off schedule here shown more nearly re- 
flects the domestic use of hot water than 
does the N.E.M.A. schedule to which, 
however, it bears a striking resem- 
blance. It is also of interest that the 
average maximum gallons per day, 
which form the basis of this curve, are 


Fig. 6b—Characteristic load, max- 
imum days, unrestricted operation 
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75.7 as against 75 for the N.E.M.A. 
schedule. 

The time lag in electric draw-off 
schedule as compared to the water 
draw-ofi, varies from nothing at 6 a. m. 
to about 714 hours at 7:30 p.m. The 
curve shows at any time of day the per- 
centage of the total energy for the day 
that has been put into the water up to 
that time. The vertical distance be- 
tween the electric curve and the water 
curve is an approximate measure of the 
energy supplied from storage up to that 
particular time of day. The hour by 
hour relationship of these two curves to 


Fig. 6c—Characteristic load, maxi- 
mum days, booster element un- 


restricted, base element on time 
switch 
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each other is of particular interest to 
the water heater designer. 


Fig. 5—Here we have a comparison 
between the performance of 40-gal. off- 
peak water heaters when operating all- 
electric and when operating in connec- 
tion with furnace heated tempering 
tanks. The data was obtained during 
freezing weather and reflects full use of 
the furnaces. Electric consumption for 
the day is cut in two by the tempering 
tanks, and annual consumption is re- 
duced by about one-eighth. 

At first glance it seems surprising 
that the electric heaters would have any 
appreciable amount of work to do on a 
day when the furnace is running to full 
capacity. Some of the reasons for the 
considerable amount of electric heater 
operation are that the tempering tank 
cools off rapidly when the furnace dies 
down because the tank cover, in order 
to avoid production of steam, is usually 
light or there is none at all. At such 
times the water temperature in the tem- 
pering tank drops below 170 deg. and 
when it passes into the electric heater, 
the base element promptly cuts in. An- 
other factor is that the furnace coil has 
to be proportioned to maximum furnace 
operation, or it will produce excessive 
steam. In consequence the recuperative 
power of the tempering tank is low 
when the fire is low in the furnace. An- 
other important factor is that the tem- 
pering tanks are not equipped with baf- 
fles and there is a very considerable 
mixing of cold water throughout the 
tank whenever a draw-off is made. This, 
of course, lowers the average tempera- 
ture, and if several draw-offs succeed 
each other at close intervals, the elec- 
tric tank is called into service. 


Fig. 6a—This sheet and the remain- 
ing sheets all relate to the electrical 
performance of 40-gal. off-peak water 
heaters built to the specifications of 
Puget Sound Power & Light Co. The 
curves would be somewhat different for 
heaters of different design, but they 
show in general the characteristics of 
off-peak water heater electric load. The 
heaters are equipped with two insert 
heating elements, totaling 2,500 watts, 
one-third of the wattage is in the base 
element 6 in. from the bottom of the 
heater and two-thirds in the booster 
which is located to heat the upper third 
of the tank capacity. The base thermo- 
stat is set to cut off at 170 deg. and to 
cut in at 150 deg. The booster element 
cuts off at 150 deg. and cuts in at 140 
deg. The tanks are insulated with 3 in. 
of rock wool. 


Fig. 6a shows the electric curve cor- 
responding to the curve of maximum 
day water draw-off shown in Fig. 3. It 
is noticeable that the great bulk of the 
energy is supplied by the base heating 
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Fig. 7a (top)—Characteristic load, two-week winter period, time-switch control. 

Fig. 7b (center)—Characteristic load, two-week winter period, unrestricted 

operation. Fig. 7e (bottom)—Characteristic load, two-week winter period, 
booster element unrestricted, base element on time-switch 
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elements, and that there is a pro- 
nounced peak at 7:30 p.m. Fig. 6a 
shows full off-peak operation with both 
base and booster elements cut off from 
3:30 to 7:30 p.m. The peak at 7:30 is 
due to the fact that all time switches cut 
in simultaneously at that time. This 
peak can be materially reduced by stag- 
gering the time switch operation be- 
tween seven o'clock and eight, and the 
off-peak hours have been selected with 
a view of doing this when the water 
heating load becomes considerable. 


The load between midnight and 7 
a.m. is due almost entirely to the op- 
eration of base elements. It will be 
noted also that a very material part of 
the day’s energy is consumed during 
this period. It is expected that a still 
greater part of the heater operation can 
be forced over into the early morning 
hours and experiments looking to this 
end are being planned. Early designs 
of off-peak water heaters, and many of 
those on the market today, do practical- 
ly all of their work between six in the 
morning and twelve midnight, and con- 
tribute nothing toward filling in the 
early morning load valley. 

Fig. 6b—This shows the operation of 
the same heaters shown in Fig. 6a but 
with the time switch removed, leaving 
the heaters to operate under thermo- 
static control only. The period from 
3:30 to 7:30 p.m. shows heavy opera- 
tion of the base elements with consider- 
able booster operation also. The day’s 
work is pretty well completed by one 
o’clock in the morning, and the early 
morning valley is pronounced. The 
peak has shifted to 1:00 p.m., and is 
much lower than the 7:30 peak in Fig. 
6a. 

Fig. 6c—Here again we have the 
same heaters shown in Fig. 6a, but with 
the booster released from time switch 
control. The base elements are still 
kept off-peak. The operation in this 
case is substantially the same as shown 
on Fig. 6a from midnight to 3:30 p. m., 
but the 7:30 peak is materially less be- 
cause of booster operation during the 
hours when the base elements were cut 
off. It is interesting to note that not- 
withstanding the entire freedom of the 
boosters, their maximum operation is 
still deferred until 7:30 p. m., and that 
booster operation prior to 7:00 p. m. is 
relatively little. Figs. 6a and 6b indi- 
cate clearly how the normal and unre- 
stricted operation as in Fig. 6b is modi- 
fied by time switch control. 


Fig. 7a—This is the electrical coun- 
terpart of the water draw-off curves for 
a week shown in Fig. 2. The peak of 
electrical demand comes each day at 
7:30 p.m. and Sunday is the highest 
peak for the week. The evening peaks 
are much higher than the morning 
peaks, although water draw-off is much 
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higher in the morning than it is in the 
evening. Fig. 7a shows full off-peak 
operation. 

Fig. 7b—Here the time switches have 
been removed from the heaters shown 
in Fig. 7a, and the peak for the week 
comes on Monday morning when the 
water draw-off is heaviest; with the ex- 
ception of Wednesday and Sunday, the 
other days of the week show an evening 
peak around 7:30 p.m. The load in the 
early morning hours is only about half 
what it is with off-peak operation and 
the energy consumption is materially 
less than half. 

Fig. 7c—In this case the heaters of 
Fig. 7a are operating with base ele- 
ments off-peak but boosters running un- 
restricted. This leaves the morning 
peaks the same as in Figs. 7a and 7b, 
with evening peaks lower than for Fig. 
7a, but higher than for Fig. 7b. The B 
and C curves of both the 6 series and 
the 7 series are computed from the A 
curves. 


CONCLUSION 


The data here presented are not con- 
clusive: First, because limited to 25 
customers; and Second, because taken 
entirely in an urban area. 

Also the data do not show the effect 
of the performance of other than 40- 
gal. heaters, but since better than 80 
per cent of all off-peak heaters are of 
this size on the Puget Sound system, the 
effect of larger and smaller heaters will 
not be appreciable on these results. 
The study is now being extended to 





non-urban areas where data will be ob- 
tained for another 25 customers over 
periods of two weeks each; but while 
this will modify the present picture to 
some extent, it is anticipated that the 
difference will be in degree only and 
that the present data will not be radi- 
cally changed. 

This study has disclosed that the 
range load constitutes a substantial por- 
tion of that part of the system evening 
peak in winter which rises above all 
other points on the annual load curve. 
If this is sliced off the system load 
curve, it is found to have a base of 
about 3-hr. duration and rises to a max- 
imum value around 5:00 p.m. of 20,- 
000 kw. The system capacity required 
to carry this 20,000 kw. has an annual 
load factor of less than 1 per cent. 
Seventy-five per cent of the 20,000 kw. 
is range load. With an increase in 
range saturation from the present 22 
per cent to 50 per cent, as shown in 
Fig. 1, this low load factor tip of the 
system load would constitute 18 per 
cent of the total system peak and would 
be 100 per cent range load. 

The off-peak water heater is the only 
visible means of putting this idle sys- 
tem capacity to work. With water 
heater saturation from 50 per cent to 60 
per cent that of the range, the water 
heater revenue at Puget Sound rates 
amounts to about 50 per cent of the 
range revenue and may be thought of 
as supplementing the earnings per kw. 
of range capacity and putting the com- 
bination of the two on a paying basis. 


Water Heating Rates, Equipment 
for Non-Off-Peak Use* 


By S. B. CLARK 


Northwestern Electric Co. 


T is doubtful that any conference 
| on rate schedules has ever ended 
in complete agreement; which 
seems to be analogous with rates as 
scheduled by the electric industry as a 
whole. As a result, there are as many 
different schedules of rates in the 
United States for some usages as there 
are operating utilities. Each situation 
presents to the utilities, depending upon 
districts and territories served, its own 
economic problem; and, to these eco- 
nomic conditions the rate thought most 
applicable has been scheduled and pre- 
sented to the public. Changes in eco- 
nomic conditions and the advent of new 
appliances for major domestic usages 
*A report of the Water Heating Committee, 


Residential Sales Bureau, Business Development 
Section. 





have necessitated changes in the sched- 
ules, and we should not be reluctant to 
realize that, especially in some sections, 
there are still many changes due to be 
made in the future. 

In theory, it is a very simple matte: 
to compile a rate schedule that will, ir 
any given condition, produce any de 
sired revenue. The uncertain feature i 
rate making is in assuming the prope! 
condition and the reaction of the con 
sumer to that assumption. It woul: 
seem that a true indication of net re 
venues on any new schedule could b 
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judged by examination of revenues 
from scheduled rates over previous op- 
erating periods; but the unknown fac- 
tor of customer acceptance and usage 
still exists and can be brought to a 
profitable conclusion only by proper 
application and sales efforts. 

One particular rate application re- 
ceiving more study in recent years then 
most other major appliance rates is the 
rate applied to domestic hot water heat- 
ing. Originally those companies fea- 
turing domestic water heating as a pro- 
posed revenue producer favored water 
heating on flat rate schedules, at so 
much per month or year, with fuli de- 
mand capacity of heater unit unre- 
stricted in its use and with apparently 
no thought given to economics, even to 
the extent of insulated tanks. 

This method provided current to the 
consumer at an average rate of about 
4 mills per kw.-hr., which, in spite of the 
unrestricted use, did not give an entire- 
ly satisfactory service. This rate was 
satisfactory to the consumer but poor 
business from the generating company’s 
viewpoint. With ‘the advent of  insu- 
lated tanks and thermostatic control, 
this average of 4 mills was raised on 
the flat rate schedule to a little above 
5% mills. During this interim, the 
company’s management no doubt real- 
ized that this type of service was ex- 
tended to the customer without profit to 
the power company, but it was one of 
those occurrences that could not be 
checked without injuring public rela- 
tionship. 


PEAK Controt NEEDs STupy 


The next step was the inception of a 
rate justified solely by the customer’s 
utilization of energy only on off-peak 
periods. This limiting of domestic en- 
ergy usage is wrong in principle, re- 
tarding that period of time for which 
the electric industry has worked to 
bring into realization the all-electric 
home. 

There is apparently little consistency 
between these time-limited water heat- 
ing rates issued by the different utilities 
seemingly having the same physical 
characteristics and operating condi- 
tions. These rates range from 1.5 to 
75 cents and allow a varying charging 
period-of from 2 to 22 hours. In order 
to extend the limited service schedule to 
the customer and to justify the low rate 
in application, some form of time con- 
trol is necessary which is supplied by 
and kept under company control. This 
control is normally in the form of a 
synchronous motor operated time clock, 
lus a meter for the special rate, which 
has forced upon the utility an addi- 
ional expense in operation and equip- 
nent, 


Looking at it in a broad sense, one 
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might say this is a step in the wrong 
direction. For future economic operat- 
ing conditions, simplicity in service 
standards should warrant as much study 
in connection with the rate schedules 
as the rates themselves, both in the final 
analysis having a direct bearing on net 
revenues. Each utility has and each 
utility district presents its own eco- 
nomic problem as to what rate schedule 
can be applied to the limited service on 
a basis of being justifiable, profitable,. 
and meeting with public favor. 

The rate most predominant on the 
off-peak water heating service in this 
section seems to be 8 mills per kw.-hr. 
Actual engineering cost would seem to 
indicate that should this 8-mill rate be 
offered without the time limit feature, 
there would be a possibility of a distri- 
bution or generation peaking condition 
causing a considerable capital invest- 
ment to provide adequate capacity for 
a saturated water heating load. 

If actual investigation should prove 
this peaking condition to be serious, 
rate schedules should be so assembled 
as to produce an adequate net return 
on the necessary increased capital in- 
vestment, rather than to capitalize a 
type of equipment that will not con- 
tribute to the business of selling all- 
electric service to the home. If this 
condition should create a serious draw- 
back to obtaining water heating load, 
such standards of water heating should 
be developed that would take hot water 
service out of the category of a luxury. 

If, however, we compare the satu- 
rated major appliance loads—the 
range, for instance, which is composed 








of service elements of considerable 
wattage capacity—with water heating 
loads (with their effect on load peaks), 
and compare also the rate schedules for 
these services, we might arrive at the 
conclusion that the final answer to do- 
mestic hot water heating, both as to 
equipment and rate schedules, has not 
yet been found. 


SUBSTITUTES FOR LIMITATION 


Looking to the future, why not invest 
in plant betterme ‘nts that sum of money 
that is being spent for time limiting 
devices, thereby adding capacity which 
future developments will require? Or 
why not adjust rates to a more favor- 
able level of net revenue from an un- 
limited hot water service as compared 
with the net revenue from other major 
appliances, and provide now to the do- 
mestic consumer the unlimited service 
for all requirements that will in the 
near future be common practice? Do- 
mestic rates will descend as the satura- 
tion of homes with appliances increases. 
Our prob lem is to increase that satura- 
tion in terms of net revenue through ap- 
plied sales efforts, keeping in mind the 
necessity of making it economical to the 
customer. In parallel to these sales ef- 
forts, engineering should provide the 
simplest form of hot water heating con- 
trol and current measuring equipment. 

The Northwestern Electric Co., at the 
present time, is not soliciting water 
heating loads, but where it seems ad- 
visable to supply hot water service at 
the 8 mill rate the company is install- 
ing outdoor peak load limiters in 
standard sequence meter cases and ad- 
justing to total load so that only on the 
higher range load demands will a lim- 
ited service be in effect. 

From study of transformer and indi- 
vidual residential peak load record 
charts available on range and hot water 
peaks, the water heating peaking with 
the range cooking load does not (with 
the exception of a few individual cases) 
indicate peaking conditions. 
The peak load limiter installed where 
tampering or adjustments by the con- 
sumer is impossible will properly care 
for the greater majority of the few nec- 
essary individual cases, thereby provid- 


serious 


ing practically an unlimited service to 
the all-electric service consumer. 


Domestic water heating has de- 
veloped into an integral part of the all- 
electric service to the home, and as a 
part of that service should be accepted 
on an equal footing with other major 
appliances. In view of possible future 
domestic utilization, distribution engi- 
neering studies must be closely allied 
with any special rate schedule in order 
that requirements of non-standard and 
costly service entrance conditions be 
avoided. 
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Water Heater Installation 
Procedure* 


electrical industry that when we 

sell an appliance we are really 
selling a service, the appliance itself 
merely being a means to an end, and no 
better example of this could be found 
than the electric storage water heater. 

Most of the appliances we sell have 
a further value beyond the actual serv- 
ice they render. The modern radio is 
housed in a cabinet which is a beautiful 
piece of furniture, and which enhances 
the appearance of any living room. 
The modern range and refrigerator, by 
their styling and color, make possible 
that most attractive of rooms, the mod- 
ern electric kitchen. The water heater, 
although it does not actually detract 
from its surroundings, can hardly be 
called a thing of beauty, and is only 
valued by the customer in proportion to 
the service which he receives from it, 
and no water heater can be said to be 
sold until the customer has expressed 
his entire satisfaction with both the 
service and the cost of operation. 

The water heater holds a unique posi- 
tion among our many appliances, in 
that the responsibility for providing 
the customer with satisfaction rests al- 
most entirely upon ourselves. With 
practically every other appliance, it is 
possible for the customer to choose for 
himself, within the limits of his pocket- 
book, the model or style which is going 
to meet his requirements, whereas in 
the case of a water heater he is entirely 
dependent upon us to provide him with 
the proper equipment, and to see that 
it is installed correctly. The electric 
water heater has passed through vari- 
ous stages of development, until today 
there are heaters available which could 
be said to be almost perfect devices for 
creating a satisfactory domestic hot wa- 
ter supply. These heaters have been 
designed as to size of tank, size and 
position of heating elements, setting of 
thermostats, thickness of insulation, 
etc., so as to provide a complete and 
adequate hot water supply under a 
given set of conditions. A water heater, 
however, is no different than any other 
mechanical or electrical device, and if 
we impose upon it conditions for which 
it was not designed, we cannot expect it 
to produce a satisfactory result. It is 
therefore axiomatic that before a water 


[' has been the proud boast of the 





*A report of Water Heating Committee, Resi- 


— Sales Bureau, Business Development Sec- 
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heater is installed all the conditions un- 
der which it is going to operate must be 
known if customer satisfaction is to be 
obtained. The two factors which de- 
termine the satisfactory operation of 
any heater are the quantities of hot wa- 
ter required, and the plumbing system 
to which the heater is to be attached. 


CusTOMER’s REQUIREMENTS 


No sale of a storage water heater is 
ever completed without the salesman 
having to answer the question, “How 
much is it going to cost to operate?” 
The manner in which he goes about an- 
swering this question will have a large 
bearing on whether the sale is made or 
not. Quoting average figures will not 
satisfy every customer, since the cus- 
tomer quickly realizes his requirements 
are as likely to be greater than average 
as they are to be less. But when a 
salesman sits down with a paper and 
pencil and actually estimates what the 
customer’s requirements will be, it im- 
presses him at once that the salesman 
knows what he is talking about, and 
gives him confidence in anything 
further that the salesman has to say 
about the equipment. 

We are convinced that it is impos- 
sible to give the customer a reasonable 
estimate or to determine the size of 
equipment necessary on a showroom 
floor, and insist that the salesman make 
a survey of the requirements, actually 
on the premises where the installation 
is to be made. Families of the same 
size, living in almost identical homes, 
may have hot water requirements that 
in one case may be double of the other, 
but we have found that a careful survey 
can determine the quantities of hot 
water required with surprising accu- 
racy. All of our water heater salesmen 
have been thoroughly trained in this 
respect, and we hold them responsible 
for choosing the correct size of equip- 


ment. With every sales slip turned in, 
they must also hand in a complete sur- 
vey, indicating the size of equipment 
they have recommended, and the esti- 
mate they have given the customer as 
to the cost of operation. Although we 
have not done so in the past, we now in- 
tend to indicate on the customer’s copy 
of the sales slip his estimated monthly 
bill. 

We have designed the survey card, 
(Fig. 1) for this purpose. This survey 
card is divided into groups of ques- 
tions. The first series has to do with 
the number of persons in the home, and 
the physical characteristics of the house. 
Every home has a kitchen sink and 
laundry tubs, hence it is unnecessary 
to make particular note of them in the 
survey, but they are included in the 
number of hot water outlets. The next 
series has to do with the family’s habits. 
These may seem to be very personal 
questions, but any bona fide customer 
who really wants an estimate will be 
only too glad to answer them. Next 
come some questions on the plumbing 
layout, and the existing method of get- 
ting hot water. This form is kept on 
file, and has proved invaluable to us 
in providing data for various studies of 
water heating. Another useful purpose 
of this survey is in case of a complaint 
from the customer as to the cost of 
operation. Our record shows what the 
customer was told before the installa- 
tion was actually made, and it is of in- 
terest to note that in a recent analysis 
of customers’ accounts we found 97 per 
cent of the bills rendered to be less than 
the salesmen’s estimates. 


Hot WATER DEMANDS 


A study of the hot water demands of 
any home shows that it may be divided 
into three classes, as days of maximum 
demand, minimum demand and normal 
demand. The requirements on the mini- 
mum days are only one-third of those 
for the maximum days, and the norma! 
days only two-thirds. For the average 
family where three or four baths per 
person per week are taken, and the 
laundry is done at home, the division 
of days may be taken as five maximum, 
twenty normal and five minimum days 
per month. This will produce th: 
smallest estimate which should ever b: 
given, and as a matter of fact, is to: 
small where there are only two in th 
family. In cases where each memb« 
of the family bathes daily, it is safer t 
eliminate the minimum days altogethe: 
and have a division such as ten max 
mum days and twenty normal days. 

Hot water is not used in unifor 
quantities through the entire day. T! 
demand varies from hour to hour, an ! 
the following table is an approximatio 
of the hourly requirements in an ave'- 
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age home with a maximum demand of 
75 gal. In actual practice the water is 
used in numerous small draws, and it 
would not be reasonable to try to ap- 
proximate the conditions any closer 
than indicated. 


DRAW-OFF CYCLE 


Time Maximum Day 
(Gal.) 

BIO DT hctvicwciervacetvisens 8 
Te tvs oohhs ase esdceedakaees 4 
Ee stwecatccusdeuentusanenee 13 
ST hed en Gites areas. ohne eee s 10 
DEE. “iba kowsseinateibaietecs 10 
DE iiidhn dkeddawkamdiKades onaa 3 
MEU AG Rc dCd eb Awhevintees eas 3 
SO Ee ce cabtvnaewenins needs 5 
gi Es Se ee a ae 2 
Ee cctdecatapkanwsareds + kde 3 
OS Serer et rece Cee ere 4 
WO .ccbakaessveseeweessecese _ 
GU oo dwkbueusce eh ekdubsaé bans 10 
75 


The “rated” delivery capacity of the 
storage water heater is based on its ca- 
pacity to meet a given draw-off sched- 
ule whose hourly draws bear the same 
ratio to the total draw-off as indicated 
in this tabulation. A 50-gal. heater of 
the particular make which we have for 
sale has a rated delivery capacity of 
150 gal., hence it could supply a draw- 
off schedule whose hourly demands are 
twice that shown in the tabulation. This 
is simply a yard-stick for the perform- 
ance of the heater, since it would be 
possible to get practically 250 gal. of 
hot water from it if it were drawn off 
at a uniform rate. The quantities of 
water shown in the above tabulation are 
gallons of 150-deg. water, and if the 
average temperature of the water ac- 
tually used were 100 deg., it would 
mean that an equal quantity of cold 
water at 50 deg. would have to be added 
to the 150-deg. water delivered by the 
heater, and hence the actual quantity 
of so-called hot water (100 deg.) de- 
livered would be twice the figures 
shown in the tabulation. It is a point 
worth remembering that 150-deg. water 
is too hot for normal use, and that 1 
gal. of 150-deg. water produces 2 gal. 
of usable hot water. 

A recent survey of hot water usage 
in the United States made by the Na- 
tional Electric Manufacturers’ Associa- 
tion determined that the minimum use 
per adult of hot water is 10 gal. on the 
maximum day. Our experience indi- 
cates that even in the average home in 
Vancouver this figure is not large 
enough, and we use as a minimum fig- 
ure, 18 gal. 

You will note that we have made pro- 
vision in our survey for taking into 
consideration children. We now be- 
lieve that this is an unnecessary refine- 
ment, and only take into consideration 
infants still in the diaper stage. 

Servants, as a general rule, will use 
at least twice as much hot water per 
day as is used by other persons, and 
we estimate their minimum require- 
ment on the maximum day at 25 gal. 
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SURVEY 


FOR STORAGE WATER HEATER 


Date... 6L4/. 2G Name LLAMA 
Ace. No. S63/42/ Address S49 I5G- &- AP 





Salesman fem Lelford. ecipuielejaaniietaadi 


No of Adults..... ian eoeee No. of Geen... 4... 
No. of Chidren..../.....No. of Bathrooms. /..... Washrooms... maebeses cevece 


No. of Servents...//.....e of Tubs...... 4... Serving PRRIET ccoces cncccce 
No et htt ctises an. of Outlets... 2 — 
Laundry sent out.......... Done at neme.......Leuntry days per week ff; 
No of consecutive baths....<&......No. of baths taken per week......<<~..... 
Use of Water—Average....... ...-.. ee Abnormal...... 
ptt tit TN 
4 
Size of —— Circulating System............ Non-circulating _* li 
Range coil....% eseene Furnace coil......... x. jecce- cece Jacket Heater. ............ 
Tank heater (Gas)................ Fiat rate heater (Electric) ........ --- Watts 


Gas Service in-¥K6 NO. 


Length of pipe to main riser .... 
ESTIMATE— 
Adults AXLE > FES max days ..... LAGO os AOO. ‘ 
Children LAB : SE Norma days 4O xSS . 44 29 
Servants CLARS.* AS...win. days ooce FXFO # L450 
£1... Monrdiy total (Gals ) ..... 4@ 50 
er. ne FLO 


ee... 


3-Wire Service in- YES 4%. 





Max. days..........-.«+ 


Installation recommended ..... 
RemMAshB..cccs 2 cco cceces soceses 


Fig. 1—Survey card 


We have found that Chinese servants 
are, on the average, very wasteful of 
water, and make allowance in their case 
for 35 gal. 

Hot water used for the washing of 
clothes is supposed to be an important 
element, but we find that it makes very 
little difference, and make no reduction 
in our estimate where we find that the 
laundry is sent out. Where there is ‘a 
very young infant, the number of maxi- 
mum days per month should be in- 
creased, due to the almost daily laun- 
dry requirements. 

The greatest single item affecting the 
monthly cost of operation seems to be 
the bathing habits of the family, and 
we pay special attention to this item. 
The average bath requires from 12 to 
15 gal. of 150-deg. water, but we have 
found that many of our customers do 
not consider that they are getting a bath 
unless the water is up to the overflow, 
which of course requires from 25 to 30 
gallons of hot water, and having traced 
several high bills and complaints re- 
garding service to this source, we now 
attempt to pry into the customer’s per- 
sonal habits even on this point. 


DETERMINING HEATER SIZE 


The factors that determine the cor- 
rect size of storage water heater to in- 
stall are the requirements of the maxi- 
mum day, and the number of simul- 
taneous or consecutive baths the heater 
may have to deliver. The heater must 
be one which has a rated capacity great 
enough to meet the demands of the 
maximum day, and which will also per- 
mit of the customer being able to draw 
the required number of baths. I men- 
tioned that the average bath required 


from 12 to 15 gal. of hot water, and 
hence three baths might possibly be 
taken from a 40-gal. tank, provided it 
were completely full of hot water. 
However, it should be remembered that 
it is impossible to take the entire con- 
tents from the tank without a drop in 
temperature, and there is also the pos- 
sibility that the entire tank may not be 
full at the start. Hence a 40-gal. tank 
should never be installed where more 
than two baths are required in succes- 
sion, although the heater might be 
capable of meeting the demands on the 
maximum day. The correct size of 
heater to install is one that will meet 
the requirements of the maximum day 
or the number of consecutive baths, 
whichever happens to be the greater of 
the two. 

Having all the information regarding 
the number of persons in the home and 
a good idea as to their hot water habits, 
the next step is to determine if there 
are any features of the plumbing sys- 
tem which will influence the size of the 
heater or the cost of operation. Our 
estimates are all based on normal con- 
ditions and we must make sure that 
these exist. 


Heater LOCATION 


The location of the heater is of ex- 
treme importance, since it has a decided 
influence on the cost of operation. The 
heater should be located so that it is as 
close as possible to the taps which are 
used most often. In the average home 
the kitchen tap should be given the 
greatest consideration, and the ideal lo- 
cation is in the basement directly below 
the kitchen sink. The reason for this 
is because numerous small draw-offs 
are made from this tap from morning 
till night, and the shorter the length of 
pipe between the heater and the tap the 
smaller the wastage will be, as the 
water which has cooled down in the 
pipe since the previous draw is always 
allowed to run down the kitchen drain. 

In large homes, consideration must 
be given to the entire layout of the 
plumbing system and the heater located 
at what might be termed the center of 
the demand from the taps which are in 
most frequent use. 

Pire EFFICIENCY 

The saving which can be effected by 
insulating hot water pipe is not com- 
monly appreciated. The heater itself 
is always very efficiently insulated and 
it is essential that certain of the hot 
water pipes be also insulated with an 
approved covering. Pipes which are 
only filled with hot water two or three 
times a day may be left bare, but it is 
absolutely essential that the pipe be- 
tween the heater and the kitchen tap be 
covered. The cost of covering this pipe 
is very nominal and it will soon pay for 
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itself in the saving on the monthly bill. 
As an indication of the saving which 
can be made, the difference in radiation 
loss from a half inch pipe intermittent- 
ly filled with 150-deg. water amounts 
to 4 kw.-hr. per ft. per month. The 
cost of insulating half inch pipe with 
approved covering is about 25c per. ft., 
so the insulation will pay for itself in 
from six to eight months under the 
usual energy charges in our territories. 

In many cases, particularly in older 
homes, the hot water piping either in 
whele or in part will be found to be 
l-in. or °4-in. pipe. For satisfactory 
and efficient service, nothing larger 
than 14-in. should be used for the rea- 
son that there is only about one-half 
the wastage of water with the smaller 
pipe. The same length of 1-in. pipe 
holds almost three times as much water 
as the 14-in. pipe, and whenever hot 
water is drawn, the section of the pipe 
back to the heater is left full, which 
soon cools off and must be repaced with 
a fresh supply when the faucet is again 
opened. The waste of hot water on this 
account can be quite large. 

In all cases where large size pipe is 
found, the possibility of substituting 
14-in. should be investigated, and if it 
is found that the smaller pipe will not 
interfere with the service, every effort 
should be made to persuade the cus- 
tomer to have this change made. In 
the majority of cases, it will be found 
impossible to change the size of the 
risers, but it is still very much worth 
while to change the horizontal runs in 
the basement. In the great majority of 
cases this oversize pipe is entirely un- 
necessary, and was only put in orig- 
inally on a guess basis. 

A circulating system, whereby the 
hot water is permitted to circulate 
through the hot water piping system in 
order to provide instant service at each 
faucet, is entirely unnecessary except in 
the cases of very large homes. The 
radiation losses from such systems are 
excessive compared to the usual dead- 
end method, and the monthly cost of 
operation will be at least twice what it 
would be if the circulation were pre- 
vented. Where a circulation system is 
in use, it should be disconnected or a 
valve placed in the return line, so that 
the circulation can be reduced to a 
minimum. In this respect we have 
found certain shower bath mixing 
valves which unless they are turned to 
the “off” position permit a circulating 
system to be set up between the hot and 
cold water piping, with high cost of 
operation being produced as a result. 
This can readily be discovered by shut- 
ting off the cold water supply to the 
heater, and then opening a hot water 
tap. If water now continues to flow 
from the tap, it indicates that there 
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Fig. 2—Common wiring 


must be a cross connection between the 
hot and cold water systems and the 
shower bath fixtures will in all prob- 
ability be the cause of the trouble. 


S1zE AND Cost 


Having determined all the factors 
which have a bearing on the use of 
water, we are now in a position to de- 
termine the size of equipment, and the 
probable cost of operation. Let us take 
for example an average family consist- 
ing of two adults, one child and one 
servant, as an illustration, and assume 
that we have made a complete survey 
as indicated. We have determined that 
their usage of water is going to be just 
average, so we put down the necessary 
allowances of 36 gal. for the two adults, 
18 gal. for the child and 25 gal. for 
the servant, giving a total of 79 gal. re- 
quired on the maximum day (see Fig. 


Fig. 3—Sequence metering 
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1). From this, and from the fact that 
only two consecutive baths are required, 
we find that a 40-gal. heater will take 
care of the requirements. To find the 
monthly bill, we now fill in for the 
various types of days, as follows: 


5 maximum days ....... Ri sates 80 gal. 
20 normal days .......... at......55 gal. 
5 minimum days ........ ec aceas 30 gal. 


giving us 1,650 gal. as the total amount 
of 150-deg. water which will be used in 
a month. All we have to do now is to 
turn this figure into dollars and cents, 
and we have the estimated monthly bill. 
From actual experience, we have deter- 
mined that on our rate of 0.8c per kw.- 
hr. the customer will receive approxi- 
mately 4 gal. of hot water for lc, so 
we divide the total number of gallons 
by four, giving us an estimated month- 
ly bill in this particular case of $4.10. 
This estimate, of course, has been ar- 
rived at on the assumption that there 
are no abnormal hot water require- 
ments demanded by the individuals, 
and that there are no elements in the 
plumbing system which will cause ex- 
cessive cost of operation. If we found 
a circulating system here, we would at 
least double this estimate. If %4-in. 
pipe instead of 14-in. pipe had been 
found, we would divide the 1,650-gal. 
figure by three instead of by four. 

In making the survey, we might have 
found that the number of baths taken 
was twenty instead of eight, in which 
case we would have allowed for say fif- 
teen maximum days, and fifteen normal 
days of 60 gal., which would give an 
estimated monthly bill of $5.20. 

A point to be remembered when pre- 
senting an estimate to a customer is 
that it is an estimate only, and not a 
guarantee. When all is said and done, 
an estimate is nothing but an intelligent 
guess based on the information a cus- 
tomer himself gives, and simple engi- 
neering data which fits the average 
home. Every effort should be made to 
estimate on the heavy side, without go- 
ing so high as to jeopardize the sale, 
since any customer who receives bills 
less than the estimate will be a booster 
for the service, whereas if the reverse is 
true he feels that the salesman has de- 
liberately misrepresented the case. 


WIRING 


No description of installation pro- 
cedure would be complete without ref- 
erence to the electric wiring. Up until 
about a month ago, all our water 
heaters were wired in accordance with 
Fig. 2, which I believe is almost uni- 
versal practice for off-peak installa- 
tions. However, our company now has 
decided to adopt new sequence meter- 
ing for all new services, and in these 
cases where the main line switch has a 
capacity of 60 amp. or greater, an addi 
tional meter base is being installed to 
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take care of a water heater (Fig. 3), al- 
though the customer may not install 


one until some future date. In the case 
of homes where a range is already in 
use, or the wiring is adequate to take 
care of one, we install new sequence 
metering for the water heater only, as 
illustrated. You will note that this 
eliminates the panel box. 

All of our installation work for both 
ranges and water heaters is handled 
through a dealer and contractor organi- 
zation known as the Vancouver Elec- 
trical Assn., on a flat rate basis. These 
men take care of the entire installation 
job, doing both the plumbing and the 
electrical work. This association has 
its own dispatching office, which gives 
out the work in rotation to its members, 
and we merely notify their central of- 
fice where a range or water heater is to 


be installed. They take care of all the 
details, and bill us at the end of each 
month for all the work done. We send 
them a check covering the entire 
amount, and this is distributed by their 
own secretary. None of our dealings 
are with any single contractor, but are 
handled entirely ‘through the executives 
of the association. 

Our company took an active part in 
helping to organize this association 
about four years ago, at which time 
there were two such organizations in 
existence, neither of which functioned 
very effectively. At the present time, 
there is a wonderful spirit of co-opera- 
tion between the members of the Van- 
couver Electrical Assn. and ourselves, 
and they have been instrumental in 
helping us to build goodwill as well as 


load. 


Temperature, Pressure Protection 
for Water Heaters* 


T goes without saying that reason- 

ably adequate protection of the 

customer’s water heating equip- 
ment is essential. A customer having 
invested upwards of $50 in equipment 
of this type is justified in expecting a 
reasonable service life, but if because 
of poor design, improper installation 
or inadequate protection the service life 
of his equipment is materially short- 
ened, he is sure to become a dissatisfied 
customer. 

The utility that is proposing the use 
of water heaters, and, as most are do- 
ing, actually pushing the sale of this 
equipment, is keenly interested in ade- 
quate. protection. We all realize that 
really substantial load is built upon the 
faith the customer can repose in the 
quality and serviceability of the equip- 
ment recommended to his use. 

I have limited the scope of this paper 
to a discussion of the need for protec- 
tion and where to apply protective de- 
vices. 

NEED FOR PROTECTION 


Water boils at a relatively low tem- 
perature but the temperature at which 
it boils varies with altitude, or stated in 
another way, varies with the atmos- 
pheric pressure. The greater the pres- 
sure, the higher the temperature at 
which water boils. At sea level the 
boiling point is 212 deg. F.; this is at 
14.7 lb. per sq. in. At 25 lb. per sq. in. 
the boiling temperature becomes 240 
deg. F.; at 50 lb. the temperature is 
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281 deg. F.; and at 75 lbs., 308 deg. F. 
As the temperature of water is increasec 
the volume is also slightly increased 
which means that if a given quantity of 
water is contained in a closed vessel at 
a certain pressure and heat applied the 
volume of the water tends. to increase, 
which results in an increased pressure. 

Water heating systems may be classi- 
fied as either closed systems or open 
systems. In the open system there is 
no check valve or pressure regulator to 
prevent water from backing up into the 
suppiy line. In the closed system a 
check valve or pressure regulator keeps 
the water from backing up. In an open 
water heating system, 1et us assume a 
main pressure of 50 lb. per sq. in. and 
a water heater installation willie tem- 
perature and water pressure relief pro- 
tection. Under these conditions, as the 
temperature of the water in the tank in- 
creases, the expansion of the water is 
taken care of by backing up into the 
supply main. The temperature will 
continue to increase however, and, un- 
less relieved, hot water will be forced 
back into the supply line with resulting 
damage to water meters and other 
plumbing equipment. Furthermore, 
since the temperature continues to in- 
crease, steam will be released in prob- 
able dangerous quantities if a valve in 
any hot water outlet in the house is 
opened, because by opening the valve, 
the pressure is released and the boiling 
point of the water simultaneously 


reached. These conditions, which are 
not thought to be extreme, point to the 
need for temperature relief protection. 
Pressure relief, while desirable, is not 
so essential because the condition would 
in all probability not progress far 
enough to cause severe damage as a re- 
sult of hot water backing up into other 
plumbing equipment. Temperature re- 
lief would be essential because without 
it a hazard to persons and equipment 
results. 

If in a closed water heating system 
we assume the same conditions, we find 
that the same thing happens but that 
the expansion of the water cannot be 
absorbed by the capacity of the supply 
line as a result of the operation of the 
check valve or pressure regulator. 
Therefore, unless protection is pro- 
vided, rupturing pressures may be de- 
veloped. If a pressure relief valve is 
inserted and set at the proper pressure 
setting, the increased volume of water 
is allowed to escape reducing the pres- 
sure again to the predetermined limit. 
As the cycle of expansion and relief is 
continued we have the same volume of 
water but at successively higher tem- 
peratures until finally the boiling tem- 
perature at 50-lb. pressure is reached. 
From this point on, steam is generated 
and the need of temperature protection 
comes into the picture for the same rea- 
sons as in the case of the open system. 
Thus in the closed system both pres- 
sure and temperature relief protection 
are needed. 


PROTECTIVE DEVICES 


The necessity for pressure and tem- 
perature protection is definitely estab- 
lished when one considers what takes 
place inside the storage tank. It then 
becomes in order to consider the meth- 
od of supplying this protection. The 
place in the system in which a relief 
valve is installed is of the utmost im 
portance because no protection may be 
afforded if the device is not properly 
placed. For vressure relief only, the 
relief valve may be placed at a distance 
from the tank (if no valve is in be- 
tween) since ‘it is all one system and 
equal pressure prevails throughout, but 
it is desirable have it close to the 
storage tank to minimize the chance of 
lime or other deposits closing the pipe 
and rendering the relief valve inopera- 
tive. In the case of pressure protection 
alone, it is well to have the relief valve 
in the cold water line to reduce the haz- 
ards of scale or lime deposits. For 
temperature relief protection the device 
should be as near as possible to the hot- 
test part of the storage tank. This needs 
no further comment because it 
vious that protection against excessive 
temperatures should be at the point 
where excessive temperature may de- 
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velop. Where protection against both 


excessive temperature and _ excessive 
pressure is provided by a, “dual relief 
valve” the valve should be installed ac- 
cording to the rules governing tempera- 
ture relief valves, since the pressure 
feature works equally well at any point 
in the system, whereas the temperature 
feature must be at the proper location 
or its value is lost. 


The temperature setting of a tem- 
perature relief valve should be in the 
range from 190 to 212 deg. F. This 
setting will give adequate protection, 
and the valve will not operate unless 
actual trouble is experienced. The 
pressure setting of a pressure relief 
valve is largely dependent upon codes 
that define the working and test pres- 
sures of boilers. 


Large Commercial Water Heating 


Installations* 


HERE are many commercial en- 
terprises in which a dependable 
supply of hot water at all times 
is an essential, yet, in many cases, the 
present supply is both costly and in- 
adequate. Generally in these cases, hot 
water is obtained from the central heat- 
ing plant where the supply is either at 
the mercy of the seasons or maintained 
by expensive, year-round operation of 
the heating plant. Under these condi- 
tions it is generally possible to show a 
considerable saving in operating cost 
and a marked improvement in service 
by the use of electrical equipment, par- 
ticularly during the late spring, sum- 
mer and early fall months. Since the 
electric installation, while in the nature 
of an auxiliary, must be designed to 
care for the maximum hot water de- 
mand it is conceivable that it will 
eventually be permitted to supplant the 
existing equipment completely. 

There is a definite field for large 
scale electric water heating, which so 
far is practically untouched. Hotels, 
apartment houses, office buildings, and 
schools are perhaps the cream of the 
market while manufacturing plants, car 
washing establishments, tourist camps, 
etc., are all good prospects. 

The stock arguments used in selling 
domestic water heating are of little 
value in the case of large commercial 
jobs. Sales will depend almost entirely 
upon direct economies or contingent as- 
sets resulting from the use of electric 
heat. The value of the investment in 
these terms can be found only by a 
careful investigation of present water 
heating costs and a comparison with the 
calculated cost of supplying similar 
service electrically. Such an analysis 
must be obtained in every case if sales 
are to be made on a sound basis. It 
will be found that a surprising number 
of the operators of these establishments 
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are willing to consider electric heat 
when it is offered as an economic meas- 
ure, and will gladly lend assistance in 
gathering reliable data for comparison. 
If judgment is used in selecting pros- 
pects whose present equipment is in- 
efficient, the expense in connection with 
such investigations will be well repaid 
by the number of logical customers un- 
covered. 

The sale of major commercial off- 
peak water heating installations is hard- 
ly a function of the utility. On the 
other hand, there are few, if any, out- 
side concerns in a position to make the 
necessary preliminary analysis and rec- 
ommend the proper equipment and 
method of installation. Consequently, 
in order that the customer may feel that 
proposals regarding water heating are 
reliable it is recommended that the first 
few installations be handled by the util- 
ity until experience and standard meth- 
ods can be developed. Thereafter, 
through specific tariff requirements the 
type of installation can be controlled 
and the right to specify the general type 
of equipment and installation methods 
retained. The development of cus- 
tomers will always rest with the utility 
and must be handled by men thorough- 
ly familiar with the best water heating 
practice and sufficiently ingenious to 
solve the variety of problems encoun- 
tered. Such men can undoubtedly be 
enlisted from the ranks of those who 
have already seen the domestic heater 


through its dangerous age and who have 
sufficient experience to attack a more 
difficult market. 


Cost CoMPARISONS 


It is not intended to discuss here to 
any great length the comparative oper- 
ating costs of electric and other heating 
equipment, other than to show that the 
use of elecricity is justified in many 
cases, since very little authentic data 
exists upon which to base such a dis- 
cussion. A report on a series of tests 
made at the Massachusetts Institute of 
Technology issued in 1935, indicates 
very low water heating efficiencies for 
domestic heating plants, particularly 
when used for heating water only. If 
these data can be applied to large 
plants it is estimated that the summer 
water heating efficiency will rarely ex- 
ceed 20 per cent depending upon the 
water heating load and the type of heat- 
ing equipment employed. The highest 
efficiency will be obtained when the de- 
mand for hot water is the heaviest. 

In most cases the efficiency of winter 
water heating decreases with the in- 
crease in demand for building heat. 
Under light heating loads water heating 
efficiencies as high as 45 per cent may 
be expected, but with increasing heating 
load may drop as low as 15 per cent. 
This condition, coupled with the fact 
that low intake water temperatures exist 
at the time when the heating load is the 
largest indicates that the use of electric 
heat during extremely cold weather 
would be advantageous. 

In developing a cost comparison 
there are three major factors to be con- 
sidered in arriving at a reliable esti- 
mate: fuel, maintenance, and_ labor. 
Fuel costs can usually be obtained quite 
accurately since most establishments of 
any size maintain a record of fuel con- 
sumption. Since this discussion is 
based on the premise that the heating 
plant will be operated in summer for 
the sole purpose of heating water the 
fuel cost for these months is the true 
cost of fuel for heating water. 

In comparison with other fuels it 
may be said here that electricity is the 
only fixed quality fuel available. It is 
not subject to price fluctuations and ap- 
parently not subject to taxes which can 
be passed on to the consumer. Its price 
trend is definitely downward. 

Maintenance is a highly variable item 
which must be estimated for each in- 
dividual job. Obviously, if the heating 
plant operation can be reduced at leas! 
one-third by the use of electric wate! 
heating equipment, a similar portion o! 
maintenance costs are chargeable to th: 
present cost of heating water. Mainte 
nance costs are generally available fron 
the operator and should be carefully 
scrutinized. 
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Fig. 1—Methods of connecting spe- 
cial water heaters 


In some cases labor is a large item. 
Hand fired plants require constant at- 
tention at least sixteen hours a day, 
semi-automatic and automatic plants 
correspondingly less, but all require the 
services of a qualified attendant whose 
summer salary is partly chargeable to 
water heating. The electric heater re- 
quires no attendance of any kind. In 
some instances, the saving on labor may 
well equal the combined saving on fuel 
and maintenance and should be care- 
fully ascertained. 

In one such analysis made for a hotel 
company, there was an indicated month- 
ly saving of 35 per cent for summer op- 
eration, plus the possibility of using 
certain rooms located over the boiler 
room and near the stack which previ- 
ously had been too hot for summer use. 
This is a good illustration of the fact 
that a large portion of the waste heat 
from boiler operation passes into the 
building, increasing the burden on ven- 
tilating or cooling plants. Where such 
conditions exist, they should be investi- 
gated, and the results included in the 
comparison of water heating costs. All 
of these factors will vary in every job 
and can be arrived at quantitatively 
only through an examination of heating 
costs and water use for each job. 


CAPACITY OF EQUIPMENT 


The determination of water use and 
probable maximum demand can best be 
iccomplished by installing a water me- 
ter in the cold water feed line to the 
storage tank. This meter should remain 
n for at least two weeks, preferably a 
month so that a fair estimate of average 
ise may be obtained. Certain types of 
neters can be equipped with a record- 
ng device such as was devised by the 
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Puget Sound Power & Light Co., using 
an old style printometer and clock with 
suitable contacts attached to the water 
meter dial which are driven by one of 
the dial hands. Lacking a recording 
device readings must be taken immedi- 
ately before and after the “off” period, 
at the beginning and end of the day’s 
use and at such other times as are in- 
dicated by the judgment of the investi- 
gator. From these readings, after ap- 
plying the necessary correction factors, 
an average day and a maximum day can 
be determined. These two items, to- 
gether with the off-period-use represent 
the major part of the information re- 
quired to determine tank and heater 
size. 

In obtaining these data care must be 
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Fig. 2—Anti-sy phoning device 


taken to consider whether or not suflici- 
ent hot water is available with the pre- 
sent equipment; if not, allowances must 
be made in calculating the electric stor- 
age required and the probable cost of 
operation. In some cases, where the 
supply is insufficient, it will be found 
that quantities of water are wasted in an 
endeavor to draw hot water, this fact 
should also be taken into consideration. 
If there are variables, as in the case of 
an apartment house or hotel where all 
rooms may not be occupied, the proper 
allowance on a basis of percent occu- 
pancy must be made for maximum con- 
ditions in determining the maximum 
day demand upon which the necessary 
storage and heater capacity depend. 
The storage capacity will be governed 
by several factors, the maximum quan- 


tity of water which will be required in 
any one day, the maximum quantity 
needed during the off-period, all of 
which must be supplied from storage, 
the length and specific hours of the off- 
period, the permissible wattage per zgal- 
lon of tank capacity, and the character- 
istics of the heaters to be used. 

It is proposed to use a base and 
booster heater on these installations for 
the same reasons which make two heat- 
ers desirable for domestic heating. A 
definite value for watts per gallon of 
tank capacity should be determined for 
this business, a maximum of 60 watts 
per gal. is recommended, which will fix 
the heater size for any tank capacity. 
With this established it is an easy mat- 
ter to determine what size tank will be 
required to supply the maximum day. 
This study is considerably facilitated by 
a multiplicity of water meter readings. 

Having selected the proper tank size 
for maximum day use, and assuming 
that heater size is sufficient to permit 
full recuperation before the start of the 
next day’s use, the set-up must be ex- 
amined to see if the off-period use can 
be supplied on all days. If the off- 
period-use is large it may be necessary 
to increase the tank capacity and heater 
size. It is recommended that these be 
fixed at a value which will leave from 
15 to 20 per cent of the tank storage 
available at the end of the off-period. 
Caculations for maximum day use must 
be based on the yearly low intake water 
temperature, otherwise, difficulty may 
be encountered should the installation 
be called upon to supply full use dur- 


Fig. 3— Connections for vertical 
tank heater and heater with open- 
ings available 
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ing the winter months. For average day 
use from which the probable cost of 
operation will be derived the average 
yearly intake water temperature should 


be used. 


DESIGN AND TYPE 


If the existing tank is of sufficient ca- 
pacity and in good condition it can be 
used attaching the electric heaters di- 
recty to it. In this case a thermostat 
should be used on the supply line from 
the boiler to break the heater circuit 
when sufficient heat is being supplied 
by the steam or water coils. This 


WATER HEATERS WTROL CIRCUIT 
LARGE INSTALLATIONS 


240 Volt Lime 








Sooster Thermoster 
7 






Scester Heoter 
Pa 
oe . 


a | |Contecter 
| 


Sese Thermostat 


= 


Thermostat Controlled 


Gose Heoter 
By Ausiliory Heot 


AA 


The 
"S ™mathod +@ limited %o relo+ 
ve/ Ow werto, metal 
Cepend, “upon rh 4 iinet ee 
n”>g ¢ size of the bose hecter which must not 


exceed the copecit f 
Ty Of the ovrilior beat + 
the reting of the rime gwiteh y contro! thermoster or 


Fig. 4—Water heater control cir- 
cuit for large installations 


thermostat may be introduced into the 
holding coil circuit of the magnetic con- 
tactors used to control the heater cir- 
cuits. If it is agreeable with the cus- 
tomer to usurp a portion of the boiler 
load this arrangement can be improved 
upon by allowing the thermostat to con- 
trol the base heater only, thereby per- 
mitting booster operation at any time 
when storage becomes dangerously low. 

If the existing storage tank is too 
small, either a new tank of the proper 
size should be installed, using the old 
tank as a tempering tank, or it may be 
possible to obtain the necessary storage 
by the addition of an auxiliary tank, 
the combined storage of the existing 
and new tanks making up the total re- 
quired storage. The latter method is 
recommended only where tanks are of 
such capacity as to permit the applica- 
tion of the base heater to one tank and 
the booster heater to the other. This 
method also reduces the speed of 
booster recuperation to usable water 
when circulating heaters are used since 
the base heat is supplied to a separate 
tank. 

The selection of the tank to be re- 
commended should be given careful at- 
tention. The dimensions with covering 
applied must fit the space available. It 
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Fig. 5—Connections of contactors 
and other equipment for large in- 
stallation 


may be necessary to limit the dimen- 
sions so as to permit moving the tank 
to the selected location within the 
building. The facilities for getting the 
tank into the building must be ex- 
amined if embarrassing situations are 
to be avoided. Unquestionably, non- 
ferrous tanks are desirable for these in- 


stallations and should be recommended. 
However, there is some doubt as to 
whether they can be sold due to the 
relatively high cost and the fact that in 
many areas the black iron tank has 
given good service. Heavy or extra- 
heavy black iron tanks should be spe- 
cified. The considerable increase in 
cost for galvanizing these tanks does 
not seem warranted by observations 
made to date. 


CIRCULATORS 


After considering the various forms 
of heating equipment available it has 
been concluded that some form of cir- 
culator will give the most satisfactory 
service. So far, two forms of a suitable 
device have been found, one consists of 
a large circulating heater similar in de- 
sign to the smaller heaters of that type 
which can be obtained in wattages up 
to 30 kw. with single or split units in 
the same shell. The same manufacturer 
has developed heaters in sizes up to 
60 kw., using combinations of the large 


Fig. 6—Pipe losses in a circulat- 
ing return system 
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circulating heater attached to’a suitable 
tank, the whole being connected to the 
storage tank as a single circulating 
heater. 

The present practice is to use a gal- 
vanized steel tank for this purpose, but 
it is believed that a non-ferrous tank is 
desirable except when hard water will 
ifford the necessary protection for the 
steel tank. There is no reason why this 
form of heater cannot be built in sizes 
larger than 60 kw. and up to any size 
within reasonable limits. 

Another manufacturer offers an insu- 
lated 30-gal. tank heater equipped with 
large insert units which can be obtained 
with single or split units in capacities 
up to 60 kw. This heater is also de- 
signed to be connected as a circulator, 
and is available with galvanized copper 
bearing steel or Monel tanks. Sketches 
reproduced herewith show the most ef- 
fective methods of connecting a circula- 
tor as indicated by a series of tests made 
to determine the characteristics of the 
horizontal tank. Care must be taken to 
obtain proper distribution of the heated 
water and to prevent air trapping. For 
this reason the circulator riser should 
be connected below the level of the top 
of the tank or into a draw-off pipe. If 
the connection is made at a draw-off 
pipe a suitable device must be em- 
ployed to prevent by-passing of cold 
water through the heater. It is impor- 
tant that connections between heater 
and tank be made up from non-ferrous 
pipe and fittings. 


CONTROLS 


Thermostat location will be deter- 
mined by the design of the installation. 
Definite locations should be decided up- 
on before the tank covering is applied 
so that wiring may be put in place and 
provision made in the cover for access 
to the thermostat. The base thermostat 
should be located either on the heater 
or near the bottom of the tank at about 
the center. On the single tank the 
booster thermostat should be located so 
as to open when about one-third of the 
contents has reached the desired tem- 
perature. Where the booster heater is 
on a separate tank the thermostat 
should not open until all the water is 
heated and should be located at the 
bottom center of the tank. 


It will usually be necessary to have 
the heater circuits controlled by magnet- 
ic switches placing the thermostats in 
the holding coil circuits since suitable 
thermostats for this service are not 
available. One thermostat is available 
as a part of the high-wattage circulator 
which will handle up to 33 amp., but is 
designed for that heater only. Where 
two magnetic switches are used the 
company-owned time control can be 
placed in the holding coil circuit elimi- 
nating the expense of an additional con- 


tactor. Fig. 4 illustrates such a con- 
nection. 
INSULATION 
The minimum insulation recom- 


mended for large tanks is 4 in. of mag- 
nesium block or 6 in. of asbestos air- 
cell covering of a good grade or equi- 
valent. It is believed that this thick- 
ness of insulation will give the best 
efficiency compatible with a reasonable 
first cost. The magnesium block insu- 
lation 4 in. thick is about 25 per cent 
more efficient than a similar thickness 
of asbestos aircell and results in a cov- 
ering with more mechanical strength. 
On the other hand, 6 in. of asbestos air- 
cell is somewhat more efficient than the 
4 in. magnesium block and costs less 
installed. Where the covering will not 
be subjected to hard usage, the 6 in. as- 
bestos aircell is considered the most 
economical covering to use. All plumb- 
ing between tank and heater should be 
carefully covered with a good grade of 
pipe insulation. 


Return circulating systems are usu- 
ally used in large buildings and if not 
properly insulated large losses can re- 
sult. All piping in the return loop 
should be inspected and suitable insula- 
tion recommended. The selection of 


. type and thickness of pipe covering 


should be made with a view to provid- 
ing the customer with the most eco- 
nomical installation from the standpoint 
of first cost and operating cost. A bet- 
ter grade of insulation should be used 
in drafty or exposed places. The in- 
crease in losses from a pipe covered 
with 1 in. asbestos covering due to air 
velocity may amount to as much as 30 
per cent, depending upon the location 
and extent of exposure to drafts. This 


loss can be materially reduced through 


the use of additional or better covering. 
In the case of return systems where wa- 
ter use is confined to certain hours it is 
recommended that the return line be 
closed except when in use. If the in- 
stallation is made in connection with a 
dead end system a heat trap should be 
placed in the draw-off lines at the tank. 
All main lines should be well insulated. 
A chart of monthly losses in kw.-hr. per 
foot of various size pipe with different 
thicknesses of two standard coverings is 
shown in Fig. 6. 

In all cases where these installations 
are made, both pressure and tempera- 
ture relief should be provided. The de- 
vice used for this purpose must be in- 
stalled at a point where the heat sensi- 
tive element is in direct contact with 
the hottest water in the tank. Proper 
drainage should be provided so that 
continuous leakage will be noticeable 
since this condition may occur if fusible 
plug temperature relief is used. This 
form of temperature relief seems to be 
the most reliable at the present time. 


CONCLUSIONS 


In closing, it may be said that prob- 
ably the best time to obtain data on hot 
water consumption will be during the 
winter months. In those months suffici- 
ent water is generally available due to 
continuous heating plant operation as- 
suring the most accurate information. 
Furthermore, it will be easier and bet- 
ter to prepare proposals on such busi- 
ness during the relatively slack season 
when sufficient time is available for 
careful analysis of the data obtained 
and for planning an efficient installa- 
tion. 

There is no doubt that a large market 
exists for major commercial and indus- 
trial water heating. This opportunity is 
taken to suggest that the advantages of 
electric water heating, both domestic 
and commercial, be brought more de- 
finitely to the attention of architects and 
others who are responsible for specify- 
ing the type of heating equipment to be 
It is felt that this angle of our 
water heating sales activity has not re- 


used. 


ceived sufficient attention, considering 
its potential worth. 
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Water Heating from the National 
Viewpoint 


r VHE electric storage water heating 

business is comparatively new. 

The market has been limited. Of 
the domestic customers who have water 
heater rates today, only about 5 per 
cent had water heating rates five years 
ago. This limited market naturally af- 
fected the amount of national and local 
sales promotion put behind this prod- 
uct. 

The fundamental difference between 
electric refrigerator selling and electric 
range and water heating selling has 
been the large amount of national ad- 
vertising and sales promotion on elec- 
tric refrigerators. 

To justify large national advertising 
and sales promotion programs you must 
have volume sales, and to secure vol- 
ume sales you must have a market. 
Electric range and water heater markets 
depend primarily on electric rates and 
policies of combination companies. 

The electric range market has in- 
creased very rapidly in the last two 
years. The market possibilities now 
justify more extensive national adver- 
tising and sales promotion, and you 
will see a great deal more of this in 
1936 than any year in the history of 
the industry. 

Electric storage water heaters in use 
number about 175,000. The market 
possibilities and interest in electric wa- 
ter heating have grown exceptionally in 
the past two years. It looks as if 1936 
will more than keep-up the pace. You 
will see more sales promotion and na- 
tional advertising on electric water heat- 
ers in 1936 than ever before. 

Some utility companies that have en- 
tered the water heater field since Janu- 
ary first of this year will sell over 4,000 
water heaters in 1936. 


Recent GROWTH 


The electric water heater is the fast- 
est growing household device on the 
market. It is the most highly perfected, 
efficient and carefree major household 
electric appliance on the market. Elec- 
tric storage water heater sales have 
shown an average increase of over 100 
per cent per year since 1932. The stor- 
age electric water heaters sold in 1935 
will use about 252,000,000 kw.-hr. of 
current in 1936. 

Recently 67 utility companies re- 
ported their 1935 sales and 1936 
quotas to a trade paper. Fourteen of 
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By A. H. JAEGER 
Edison General Electric Appliance Co. 


(Editor’s Note: Mr. Jaeger’s paper was deliv- 
ered from notes and was illustrated by slides. 
The slides are not available for reproduction 
here, nor is the paper as presen below com- 
plete. Only Mr. Jaeger’s notes covering the prin- 
cipal points referred to in his talk are printed 
below.) 


the reporting companies, in the Rocky 
Mountain district and west, expect to 
sell over 20,000 storage heaters; and 
53, in the central eastern states, expect 
to sell 43,000 storage heaters. This re- 
port includes only utility companies 
having 20,000 domestic meters or more, 
with two exceptions. Thirty per cent of 
the domestic meters with water heater 
rates are in the Rocky Mountain dis- 
trict and west. This report shows that 
this section expects to sell about one- 
third of the water heaters in 1936. 

If you reduce it to the northwest 
group alone (not including Canada), a 
little over 8 per cent of the total do- 
mestic meters with water heater rates 
will sell about 18 per cent of the water 
heaters sold in the U.S. A. in 1936, or 
over 2 per cent of your meters, and that 
is a very fine job. 

The interest in electric water heating 
is growing month by month, from Coast 
to Coast, in all branches of the indus- 
try and the public. Today utility men, 
executives, operating heads, financial, 
rate and commercial managers, all are 
interested in electric water heating. 


GrowTH FAcToRs 


There are several reasons for this 
sudden and rapid growth in electric wa- 
ter heating. 

1. The utility companies, generally 
speaking, have worked hard to increase 
their load. During the past few years, 


due to general business conditions, it 
has been necessary to develop the do- 
mestic customers for this plus revenue. 
This in turn had led to new rates for 
electric water heaters and ranges. 

For example, during the past five 
years the number of domestic customers 
with water heating rates of 1.2c or less 
has increased about nineteen times. 

During 1935 domestic lighting cus- 
tomers increased 336,000. 

Domestic cooking rates were ex- 
tended to 3,511,000 customers, or 24 
per cent increase, and 88 per cent of 
domestic customers have a 3c rate or 
less. 

Domestic water heating rates were ex- 
tended to 3,415,000 customers, or a 42 
per cent increase. 

Forty-five per cent of the total mar- 
ket has electric water heater rates 
available, of 1.2c per kw.-hr, or less, 
but experience shows that while at first 
some load can be built at this rate, 
about lc is usually necessary to get the 
business. 

2. The electric water heater manu- 
facturers have greatly improved their 
products and reduced prices, in line 
with the utility companies’ new rates. 

3. Consumers are becoming more 
conscious of the need of continuous hot 
water. service in the home for health, 
sanitation and convenience. The need 
and use of hot water is being taught in 
schools and universities. National ma- 
gazine articles, daily newspaper articles 
and advertisements are helping to put 
over the automatic water heater story. 
Present users of automatic electric stor- 
age heaters are telling their friends 
about this wonderful, carefree service. 

4. There are just naturally more 
people interested in and talking about 
automatic electric hot water servic: 
than ever before. 

5. It is easy to sell. Many utility 
companies who have just started selling 
electric water heaters are surprised wil! 
the number of sales their men mak: 
Many companies are selling more wate: 
heaters than ranges—some companies 
water heater sales exceed both electri 
range and electric refrigerator sales. 

Electric water heaters are easy to se! 
—after the salesman learns that it is n 
a complicated device. Two of the majo 
sales resistances on all electrical appli- 
ances have been eliminated: first, the 
cost of the product, and second, th 
cost of operation. 


TRENDS 


Here are some trends and studies | 
which you may be interested: 

Rates—As this group knows, rats 
have a direct bearing on water heati! 
sales. Water heater saturation is near- 
ly zero in cases where rates are above 
1.2c per kw.-hr. Many companies a: 


Electrical West—Vol. 76, No. 6 





. ee 
Fae A em a RR RN ee nt LAB 


<a 


— 
a in adtaass tt 


+ ee on cen tel leat 3 








S- 


X- 
24, 
of 
or 


ite, 
the 


nu- 
\elr 
‘ine 
ore 
hot 
Ith, 
eed 
t in 
ma- 
cles 
put 
ory. 
stor- 
ends 
vice. 
norte 
bout 
rvict 


tility 
Ling 
will 
nak« 
wate! 
anies 
ectri 
Ss. 

o sel 
is n 
majo 


appli- 


t, th 
i, tl 


ik lb lh a aA es 


a et ac Era a ree 


con etl Bi 


+2 alata ee 


adopting or considering rates below lc. 
Municipals—The water heater satura- 
tion for the municipals is higher than 


for privately owned utilities. Seattle 
and Tacoma greatly influence the fig- 
ures for municipals. If these two cities 
are omitted from the statistics, the wa- 
ter heater saturation for municipals 
drops to 0.9 per cent as against 1.1 per 
cent for the privately ow ned companies. 

Manufacturing—Volume sales now 
mean mass production methods in mod- 
ern factories. Automobile manufactur- 
ing fashion has arrived in electric wa- 
ter heating factories. It is no longer 
a woodshed with a pipe and wrench as- 
sembly job. 

Style—Another definite trend in both 
gas and electric water heaters is toward 
rectangular heaters—styling in water 
heaters. This fits in with the “Kitchen 
Modernization Program.” Sometimes 
you hear the remark, “Styling is fine 
for the kitchen, but what difference does 
it make in a basement.” The answer is 
that almost everyone who buys a heater 
has or expects to have a recreation room 
in the basement, or plans to modernize 
it and make it a livable place accord- 
ing to the attractive national ads. They 
may never do it, but they all plan to. 

Checks made by different manufac- 
turers and utilities prove that a large 
number of consumers want modern 
styled heaters for basement installation. 
In two years rectanguar heaters will be 
standard—round heaters will be spe- 
cials or side lines. Rectangular design 
will dominate. 


Twin versus Single—Another _ na- 
tional trend is to twin unit heaters. 
This picture has changed—in fact, com- 
pletely reversed itself—in the past five 
years. 

Small Capacity Heaters and Commer- 

cial Markets—There is an increasing in- 
terest throughout the country (a little 
spotted right now) in the large com- 
mercial markets and the use of small 
capacity spot heaters. In many 
these sales are handled by the commer- 
cial sales department who sell 
commercial cooking and similar equip- 
ment. 

Separate Water Heater Sales De- 
partments—Quite a few utility com- 
panies have separate sales departments 
specializing on water heaters. with a de- 
partment head responsible to the man- 
agement for sales. 

Off-Peak Rates—Of the 9,115,000 do- 
mestic customers offered a water heater 
rate, 78 per cent of the rates are of the 
controlled “off-peak” type. 
are now used in the Northwest. 

Larger Size—Another tendency is to- 
wards large size heaters. It is much 
better to sell a tank a size larger than 
necessary than one too small. 

Combination Com panies \ 
bination companies today are taking the 
stand that it is to their own and the 
customers advantage to push both com- 
plete gas and electric service ageres- 
sively with separate sales organizations. 

A utility executive in the Middlewest 
operating both gas and electric prop- 
erties, says that their study shows it 


cases, 


also 


such as 


Many com- 
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would be to their company’s advantage 
and to their stockholders’ advantage for 
them to sell storage electric water heat- 
ers to all their 
their gas 
towns. 
The other day 
company 
electric 


including 
combination 


customers, 
customers in 


in Chicago a holding 
executive said: this 
water heater business is going 
some place, and if I were on your side 
of the industry, I would want to be 

the electric water heater business.” The 
executive I refer to has both gas and 
electric and combination companies. 

I get more enthusiastic about this 
business every time I call on a cus- 
tomer. Here are some of the things the 
customers say: 

“We like to sell water heaters be- 
cause they build a profitable load very 
fast.” 


“Gus. 


“They give uninterrupted, carefree 
service, like the electric light.” 

“Everyone in the family benefits 
from hot water service.” 

“If a customer wants a demonstra- 
tion, all he has to do is turn the faucet.” 


“It has health appeal.” 

reverts. 

install it and 
forgets a 


“We have very few 
“Tt is so simple we 


forget it, and the 


“It builds 


.° 


us. 


customer 


customer sood will for 

This is a sweet business for the utility 
company, for the retail salesman and 
the manufacturer, and all because it 
gives a splendid service to the ultimate 
consumer. 





Report of Advertising Conference” 


HE newly formed advertising 

committee met during the first 

day of the Spokane meeting of 

the Business Development Section, with 

a total attendance of seventeen. James 

Lightbody, chairman of the committee, 

presided. Four subjects were discussed 
initially as follows 

Institutional versus promotional ad- 

vertising was introduced by M. L. Cum- 


*Advertising Committee: James 
B. C. Electric Railway Co., Chairman; 
fornia Oregon Power Co, H. D. Kem; Eastern 
Oregon Light & Power Co., Leon G. Gray; Grays 
Harbor Railway & Light Co., F. W. Linklater; 
Idaho Power Co., Joe Imhoff ; The Montana Power 
Co., J. C. Ryan; Northwestern Electric Co., 
George Wisting; Pacific Power & Light Co., Guy 
E. Davis; Portland General Electric Co., Orr E. 
Crites; Puget Sound Power & Light Co., A. L. 
Williams; Utah Power & Light Co., M. L. Cum- 
mings, Jr.; Washington Gas & Electric Co., R. T. 
Smalley ; The Washington Water Power Co., R. 
B. McElroy. 


Lightbody, 
The Cali- 
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By JAMES LIGHTBODY 


British Columbia Electric Railway Co. 





the 
Mr. 


mings, director of advertising of 
Utah Power and Light Company. 

Cummings’ paper is printed elsewhere 
in this section. The subject of supply- 
ing newspapers with the proper type of 
news story was spoken of by F. E. Ross 
of the Puget Sound Power and Light 


Co. Raymond P. 


Kelley. vice- president 


of the Syverson-Kelly Advertising 
Agency, and advertising council for 
The Washington Water Power Co.., 


spoke on production and _ production 
Better Light-Better Sight adver- 
tising methods were introduced by Ken- 
neth Striker of McCann-Erickson, Inc.. 
advertising council for the Northwest- 
ern Electric Co. 

These addresses were followed by a 
round-table discussion 
cally everyone present joined. Other 
subjects introduced were radio adver- 
tising by public utility companies. use 
of animated figures like “Reddy Kilo- 
watt,” advertising policies in rural ter- 
ritory, the use of big space versus lit- 
tle space, and the value of programs. 
high school papers and other odd me- 
diums. 

George 


manager, 


costs. 


in which practi- 


Wisting, assistant general 
Northwestern Electric Co., 
Portland, speaking as senior vice-presi- 
dent of the Pacific Advertising Clubs’ 
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Assn., made a special appeal to public 
utility advertising men to attend the 
public utility departmental at the Seat- 
tle convention of the association, July 


5 to 8. It was the consensus of the 
meeting that another round-table dis- 
cussion by the advertising committee of 
the Association should be held in the 
fall, and that Portland would be the 
most convenient meeting place. 

A feature of the Spokane conference 
was the display of advertising by mem- 
ber companies around the walls of the 
room in which the general sessions were 
held. Those attending the advertising 
round-table were as follows: 


Is Institutional 
Waste of 


tutional Advertising a Waste of 

Money and Should It Be Replaced 
With Promotional Advertising,” let us 
begin by getting our definitions 
straight. 

Institutional advertising may be de- 
fined briefly as that type of advertising 
which is designed to create an accept- 
ance of an institution as an important 
factor in community growth and human 
welfare. 

Promotional advertising may be de- 
fined, in a few words, as advertising 
designed to promote the sale of a serv- 
ice or commodity. In the language of 
the public utility we might say specifi- 
cally, to build load and develop cus- 
tomer satisfaction. 


I: discussing the subject, “Is Insti- 


In the first place, let me say that 
these definitions are only fundamental, 
and outlined primarily for the purpose 
of this discussion. I believe we will 
agree that both types of advertising 
have developed many ramifications and 
have somewhat overlapped in their us- 
age. It is difficult to determine where 
one of these types of advertising ends 
and the other begins. “Institutional” 
might easily be construed as “promo- 
tional” and vice versa. Therefore, I 
will endeavor to stick to “first princi- 
ples” as a basis for my comments. 


In my opinion, there have been many 
instances where promotional advertis- 
ing, as herein interpreted, could have 
been used to better advantage than the 
institutional variety, but until recently 
we have failed to realize, at least to a 
considerable extent, the value of telling 
our story from the viewpoint of what 
our service means to the customer. 

*A report of the Advertising Committee, Busi- 


ness Development Section, presented at Advertis- 
ing Conference. 
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James Lightbody, B. C. Electric Railway 
Co., Vancouver; J. R. Lunke, Strang & Pros- 
ser, Seattle; F. E. Ross, Puget Sound Power 
& Light Co., Seattle; Gilbert L. Stanton, 
Idaho Power Co., Caldwell; Joe Imhoff, Idaho 
Power Co., Boise; Harold J. Merilees, B. C. 
Electric Railway Co., Vancouver; G. H. Wis- 
ting, Northwestern Electric Company, Port- 
land; Orr Crites, Portland Electric Power 
Corp., Portland; S. C. Rhoads, Idaho Power 
Co., Pocatello; Kenneth Striker, McCann- 
Erickson, Inc., Portland; Charles H. Devlin, 
Gerber & Crossley Inc., Portland; K. R. Mac- 
Kinnon, Ebasco Services Inc., New York; R. 
M. Boykin, Ebasco Services Inc., New York; 
Harry A. Brassard, Syverson-Kelley, Inc., Spo- 
kane; Raymond P. Kelley, Syverson-Kelley, 
Inc., Spokane; C. M. Turner, Ebasco Services 
Inc., New York; M. L. Cummings, Jr., Utah 
Power & Light Co., Salt Lake City. 


Advertising a 
Money?* 


By M. L. CUMMINGS, Jr. 
Utah Light & Power Co. 


While there is no question in my 
mind that promotional advertising pres- 
ents far greater possibilities, even in the 
cultivation of customer good will, to 
say that institutional advertising is a 
waste of money would be making a 
statement that is subject to successful 
contradiction. This type of advertising 
does, however, lend itself to generalities 
which the public is inclined to disre- 
gard or discount, and is more likely to 
acquire the “propaganda” label than 
any other. 

Generally speaking, I would say that 
institutional advertising fits into the 
picture under the following conditions: 

1. As a matter of general informa- 
tion to the public, occasionally, lest 
they forget that we are substantial tax- 
payers, builders of payroll, providers 
of employment, and buyers of local ma- 
terials and supplies—that we cut some 
figure as a community asset. An occa- 
sional message to the public, stressing 
the reliability of our service, too, is ad- 
visable. 

Here my use of the word “occa- 
sional” is very apt to draw some fire 
from advertising men who may present 
the argument (and a very logical one) 
that “occasional” or spasmodic adver- 
tising is ineffective. That is very true, 
but in making the above statement I am 
assuming that a continuous and consist- 
ent program of promotional advertising 
is already being conducted, and institu- 
tional advertising of this nature is only 
supplemental. 

2. As a means of counter-acting at- 
tacks against our industry covering spe- 
cific accusations. We all recall the 
avalanche of propaganda and misinfor- 


mation that was disseminated not so 
long ago in condemnation of the entire 
electrical industry as a result of the im- 
proper practices of a few companies. 
I refer to the discussion of the Wheeler- 
Rayburn bill. Institutional advertising 
was used by some companies to answer 
these attacks—and there was plenty of 
justification for its use. 

Many of us, too, frequently are put 
“on the spot” by municipal ownership 
agitation, which generally develops, 
among other things, the necessity for 
specific answers to specific charges. 
Under these circumstances it is often 
advisable to go further and also use the 
“community building” appeal, to which 
I have previously referred. 

Sometimes situations develop that re- 
quire us. to fight fire with fire. 


Line MEssAGEs 

In connection with the use of insti- 
tutional advertising, let me suggest that 
we dramatize it as much as possible, 
rather than use drab, colorless state- 
ments. Let’s try to present the story 
with eye-appeal combined with logic, 
but let the eye-appeal and dramatic ele- 
ments predominate. 

Now, let’s take a look at the promo- 
tional picture. And here let me say 
that promotional advertising also re- 
quires consistency, continuity, dramati- 
zation, and eye-appeal, in order to ob- 
tain the results for which we are striv- 
ing. 

As previously stated, had we begun 
earlier to realize the importance of pro- 
motional advertising, as herein con- 
strued, there would have been much 
less necessity for institutional advertis- 
ing. 

I quote from an article by C. B. Lar- 
rabee in the Feb. 14, 1935, issue of 
Printer’s Ink: 


“In the final analysis, the public’s antipathy 
toward utilities—and it is by no means so 
general as it may seem—is tied up with what 
happens in the consumer’s home. After all, 
his electric bill is a lot more important to 
him than the most subversive propaganda 
against the utilities issued from Moscow, 
Washington or Painted Post.” 


That statement, in my opinion, speaks 
volumes in support of the tremendous 
value of promotional advertising as 
compared with institutional. 

“When a feller needs a friend” (and 
the Lord knows we need them) there is 
nothing so valuable as satisfied custom- 
ers. Promotional advertising, wherein 
we convey the message of high value 
and low cost of electric service, is one 
of the most effective means we have by 
which to acquire them. It lends itself 
to many angles of approach. It can be 
used effectively to break down the er- 
roneous idea that the cost of our service 
is outrageously high. It presents an un- 
paralleled opportunity to talk the lan- 
cuage of those whom we serve, to con- 
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vince the low-use customer that he can 
increase his service to his own advan- 
tage, that a monthly bill of $6 or $8 or 


more for electric service represents the 


biggest bargain in the home. It can 
make satisfied customers, and satisfied 
customers are inclined to turn a deaf 
ear toward the outbursts of agitators 
and those folks who like to use us for a 
political football. Most of the attacks 
against us have been based on the accu- 
sation of high rates. 


CONSUMER ANGLE STRESSED 


You may be interested to know that 
our company adopted last October a 
plan for our customers’ use of extra 
electricity at half-price. I am not going 
to discuss this plan, except to say that 
it furnishes an ideal set-up for promo- 
tional advertising, in which we have in- 
dulged in a more intensified manner 
than we had previously done, and our 
program includes the continuation of 
such advertising. Among the headlines 
we have used are: 


“Now, more than ever, electricity is the 
biggest bargain in your home.” 

“It costs so little and does so much.” 

“The greatest value ever offered in low- 
cost electric service.” 

“Extra electricity at half-price opens the 
door to greater home enjoyment.” 

“The lowest wages you ever paid, to the 
best servants you ever had.” 


“Its value to you is in what it will do.” 


The results already have been very 
gratifying. Our January reports show 
that nearly 40,000 (or nearly 50 per 
cent) of our customers increased their 
consumption as compared with January 
1935, and saved money on half-price 
electricity. These results are not all at- 
tributable, of course, to our advertising. 
Modesty, which, as you know, is one al 
the traits of advertising men, forbids 
that our advertising department take all 
of the credit. I mention this activity 
as an example of the possibilities of 
promotional advertising. 

We have been featuring, for some 
time in practically all of our advertis- 
ing, our slogan, “Electricity is the big- 
gest bargain in the home.” Our new 
low-rate plan gives this theme still 
greater significance. 

After all, Mr. and Mrs. John Public 
are more interested in what electric 
service and merchandise does for them 
than they are in essays on our troubles, 
our virtues, or the problems of our 


business, which are our problems and 
not theirs. 


TREND TowaArRD PROMOTION 


And now, may I venture the state- 
ment that not all institutional advertis- 
ing is useless, but the trend will be, as 
it should be, toward a consistent, co- 
herent program of promotional adver- 
tising to increase the use of our service 
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by all classes of customers, making sure 
that while they use it they appreciate: 

1. Its value and worth. 

2. The reasonableness and cheap- 
ness of its cost. 

3. The benefits they get from it, and 
the personality of their local utility 
which furnishes it. 

While promotional advertising should 
not entirely replace institutional nor 
product advertising, I know of no bet- 
ter way by which to increase load and 
accomplish substantial and satisfactory 
results in solving our public relations 
problem, than to use it as a major 
source of appeal. 

Situations will arise which will place 


us in a quandary as to which type of 
advertising is advisable, but my recom- 
mendation is, “When in doubt use pro- 
motional.” 

The task ahead of us is not an easy 
one, but by no means is it a hopeless 
one. It presents the greatest challenge 
that advertising has ever received. Let’s 
accept that challenge. Let’s seize our 
opportunity to make promotional ad- 
vertising “click” to a greater extent 
than ever before. 

We have a sound, truthful, consistent 
story to tell regarding a service that 
brings more comfort and more conveni- 
ence into the daily lives and activities 
of more people than anything else. 


What a Sales Manager Should 
Know about Advertising® 


By JAMES LIGHTBODY 
British Columbia Electric Railway Co. 


HE majority of you are probably 

used to fixed and definite quan- 

tities. You talk in terms of volts 
and amperes and even such minute 
quantities as milliamperes. Advertising 
is part of an entirely different world. 
It deals with intangibles, such as peo- 
ple’s thoughts and emotions. It is the 
most inexact of sciences. It calls for 
imagination, daring and even a dash of 
the gambling spirit. 

Most advertising is intended to influ- 
ence the thoughts of thousands of per- 
sons at one time. Human inertia being 
what it is, it may take dozens of appli- 
cations before some persons are even 
passively interested. 

It has taken Sunkist many years to 
bring the consumption of oranges up to 
its present mark. The Eastern Kodak 
company has done a splendid job in 
educating people to the idea of taking 
pictures ‘and the latest movement is re- 
garding taking pictures at night. They 
do not expect to convert everyone at 
once. It is a long continuous process 
but when you change the habits or raise 
the living standards of a people, you 
have done a permanent job. It may 
take longer but it stays put. 

Because, therefore, you do not see de- 
finite results, do not assume that adver- 
tising is not effective. 
pings wear away stone. Constant ad- 
vertising imperceptibly increases the 
public usage of electric service. Your 
advertisement may not sell an electric 


Constant drop- 


*A report of the Advertising Committee, Busi- 
ness Development Section, presented at the gen- 
eral meeting. 


range to John Jones today but it may 
through mere familiarity bring him to 
that point which the advertisements say 
is “eventually.” 

For all the intangible nature of ad- 
vertising, I believe we are moving to- 
wards more and more definite results. 
We shall never be able to say that such 
and such an appeal will bring about 
certain reactions In everyone, not even 
in a totalitarian state, but we are nar- 
rowing down the probable responses 
and eliminating those types of advertis- 
ing which are least likely to bring the 
best returns. 

My sugge stions to you is not to say 
adve rtising is no good if you do not see 
immediate returns. Take the long range 
view. And particularly to those who 
have control over appropriations, I 
that all promotional and 
educational advertising should be plan- 
ned on a three or a five- year basis with 
a non-cancellable appropriation. Espe- 
cially if you are pioneering a new ap- 
pliance or a new service, do not check 
your first year’s results against your 
first year’s advertising. 


would say, 


‘ You may not 
begin to see results in volume for two 
or three years, but they will be there 
just the same. 

There may be some here who are in- 
terested in only one phase of selling or 
one particular appliance. To those I 
would say, please realize that the adver- 
tising man of your company is standing 
in loco presidentis, in that he has to re- 
present all the activities of the com- 
pany. The public does not differentiate 
between the company that sells washing 
machines and the company that sells 
electric current. Therefore if you are 
interested in commercial lighting, don't 
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say that advertising which is more gen- 
eral in its scope is being wasted. 

And if you are selling washing ma- 
chines, don’t ask your advertising de- 
partment to knock the laundries which 
are among your best power customers. 
If you are selling refrigerators, don’t 
expect your advertisements to knock the 
ice companies. 

To get the best out of your advertis- 
ing men, you ought to respect their sug- 
gestions. For example, outside of stat- 
ing the objective, I never tell an artist 
how to lay out an ad. I am buying his 
imagination and his artistic ability and 
I won't get that if I define the layout of 
the ad beforehand. 


FALSE ECONOMIES 


Don’t begrudge the spending of am- 
ple money in cuts and artwork to make 
your advertisements effective. It is 
never necessary to tell an advertising 
man this but occasionally the layman 
looking over the accounts comes across 
large items for production costs and he 
very naturally questions them. The 
general idea is this: It is very poor 
economy to pay high rates for space in 
the newspapers or magazine and then 
do virtually nothing with the space. 
Space in a publication is only a vehicle 
for getting into the possession of some- 
one; it is still necessary to do some- 
thing to get that person’s attention, and 
then say something that will make him 
think the way you want him to think. 
So please do not tell your advertising 
department that money spent on pro- 
ducing the advertisement is wasted and 
should be put into buying more space. 

In the same way, don’t insist on ev- 
ery square inch of space being filled up. 
To an efficiency expert, white space may 
seem a waste but it is one of the most 
valuable parts of the advertisement. 
Again, don’t squeeze the size of an ad 
down to the smallest possible space. 
The size can be determined only by a 
number of factors such as the competi- 
tion of other advertisements, the 
amount you have to spend, what you 
have to say and the probability of re- 
turns. 

On the subject of what to spend, 
there are more crimes committed under 
the name of appropriations than there 
are on the police docket. The partic- 
ularly bad one is basing your appro- 
priation on a percentage of last year’s 
sales. The best remark I have heard 
was by a department store manager 
who said that an appropriation should 
be a guide, not a governor. But agree- 
ing that appropriations are necessary, I 
suggest that in the case of merchandise 
they should be based on a number of 
factors, such as the profit on the mer- 
chandise and the revenue from the use 
of the appliance. An article that car- 
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ries 100 per cent markup can afford 
more advertising than one that carries 
only 40 per cent. On the other hand, 
the appliance that brings in $50 a year 
revenue deserves more advertising than 
one that brings in only $5 a year. 

But there is,.of course, advertising 
that is to sell service or an idea such as 
Better Light-Better Sight, and in that 
event the advertising appropriation in 
my opinion should be based on an es- 
timate of what it costs to do a good job. 
Lots of advertising money is wasted be- 
cause it is not sufficient to put across 
the idea. Better cease advertising al- 
together if you cannot carry it through 
to a conclusion. 


ADVERTISING “Don'ts” 


Here are a few “don'ts” which may 
strike a responsive chord in some of 
you: 

Don’t keep your advertising depart- 
ment in the dark until you are just 
ready to shoot. Include them in all 
your sales-planning meetings. In this 
way they get the true theme of the pro- 
position from its birth, and they can 
often give helpful advice in drafting it 
for public consumption. 

Don’t leave the reading of your ads 
in the daily papers by your own sales 
staff to a matter of chance. Your ad- 
vertising has a psychological effect on 
your salesmen that is as important as 
the effect on the public. Play on this 
by ballyhooing your printed sales ap- 
peals to your staff in advance of pub- 
lication. Department stores are the best 
examples of this training. Every clerk 
who meets the public must be informed 
on every ad the store prints. 

Don’t ask your advertising depart- 
ment to tell any little white lies about 
your merchandise. Advertising ethics 
have advanced greatly in the last few 
years, and it is no longer considered 
truthful to say. formerly $15, when it 
might have been $15 before the war but 
you had recently been advertising it at 
$12. Besides it doesn’t fool the pub- 
lic. Your advertising man is probably 
trying his best to build up the reputa- 
tion of your company for giving value 
and service, and the little you may gain 
momentarily will cause you a greater 
loss in the long run. 

Don’t wait until your publicity de- 
partment makes a mistake before call- 
ing it up. This, naturally, does not ap- 
ply to those at the head of sales de- 
partments but it may apply to salesmen 
in key positions or branch managers. 
Sometimes, those in charge of commer- 
cial activities launch new movements 
and the advertising department does not 
hear about them for months afterwards. 
Perhaps the advertising department is 
partly to blame in keeping its nose too 
closely to the grindstone. Still, it is 


more than human nature to expect any- 
one to scout around looking for new 
jobs when there is plenty already to do. 

I suppose that during the depths of 
the depression, executive orders were 
issued to everyone to economize, to cut 
out all unnecessary expenditures. Then 
didn’t everybody look around to find 
some economizing that someone else 
could do? And did someone not jump 
up and say that you were wasting huge 
sums of money in advertising, and if it 
were saved, that cut in salaries would 
not be necessary. 

If these employees were as efficient in 
their own departments, our organiza- 
tions would be perfect. I don’t say that 
advertising should not economize as 
well as any other branch of activity. 
All I say is that advertising for the 
company as a whole is often tied in 
with matters like franchises, rates, mu- 
nicipal competition and the like which 
are outside the scope of the rank and 
file of the employees. 

If the management of a company de- 
cides in its wisdom that certain good- 
will or promotional advertising is nec- 
essary for the good of the company, it 
is not for anyone connected with a spe- 
cific activity to say that the money 
could be spent better somewhere else or 
not spent at all. 


Press RELATIONS 


There is another pitfall that even ex- 
ecutives fall into at times. They think 
of advertising not for what it will bring 
in new business but as a “hand-out” to 
the newspapers. Now there is nothing 
that will make a conscientious advertis- 
ing man—and there are such—froth at 
the mouth more than that. Too often 
advertising proposals which involve 
folders, radio, billboards and the like 
are scrutinized, but if newspapers are 
to be the medium used, no questions are 
asked. 

It is all very well to be high princi- 
pled, and I would like to be able to say 
that advertising has nothing to do with 
a friendly press. But there are far 
more important things than that, which 
go towards maintaining friendly rela- 
tions with the press, and one of them is 
a policy of frankness and approachabil- 
ity. Daily newspapers are usually run 
by men who have just as high ideals as 
we have. They may have different ideas 
on how the country ought to be run 
than we have, but the majority of them 
are sincere, even if we may think some 
are mistaken. Occasionally there is a 
newspaper owner who attacks the util- 
ity company for circulation reasons, in 
which event a few thousand dollars 
spent in advertising won’t stop him. 

The majority of newspapers have 
given up crusading for or against this 
or that. They are becoming less and 
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less personal organs and more and 
more business institutions conducted on 
lines that will bring most money to 
their shareholders, and those lines are 
the furnishing of reliable news coupled 
with a certain amount of editorial di- 
rection on behalf of right and against 
wrong as they see it. 

The advertising and editorial depart- 
ments are usually at arms length, the 
one goodnaturedly despising the other. 
The editorial department is made up of 
various men, including plain reporters, 
special writers, columnists, editorial 
writers, and so forth. Many of these 
men are allowed to write their own con- 
victions and even prejudices. The vast 
majority of what the newspaper prints, 
however, is supposed to be straightfor- 
ward unbiased news, unaffected by the 
opinions of the writer. But to mention 
to anyone in the editorial department 
that you are giving the paper a good 
big ad is like waving a red rag at a bull. 


No, let’s look at advertising purely 
for what it does to your sales—not to- 
morrow’s sales or the next day’s, but to 
the general effect of selling your com- 
pany permanently to thé public. 

In every city there is a flock of miser- 
able weekly sheets, sometimes issued in 
a community center, which are frankly 
meal tickets for their owners. Some- 
times an unsc prupulous owner stirs a 
local taxpayer's association into action, 
demanding better service or lower rates, 
and generally becoming a thorn in the 
flesh of the utility company. In these 
cases a utility company can hardly be 
blamed if it hands out a couple of hun- 
dred dollars a year to these papers as 
the price of their goodwill. It is mere- 
ly insurance against the interminable 
harm that may come from the destruc- 
tive powers of a demagogue. 

ADVERTISING’S PURPOSES 

With these exceptions off my chest, I 

want to say most emphatically that a 
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public utility company’s advertising is 
always to sell something: either to i 
a knowledge and understanding of the 
company’s operations and policies: to 
sell its services; or to sell its merchan- 


dise. 
I realize I have strayed far from the 
title “What a sales manager should 


know about advertising,” so I will try 
to summarize what is in my mind. Ad- 
vertising is sometimes called mass sell- 
ing. Don’t be misled by that definition 
into thinking there is little difference 
between selling and advertising. A 
great deal of advertising deals with the 
subconscious. It works while you sleep. 
Properly done, it never outwears its 
welcome. It can go back to a prospect 
again and again when a salesman could 
make only one call. 

It can’t do everything, but a sound 
advertising policy, coupled with an ef- 
ficient sales forc ‘e, is an unbeatable 
combination. 





Introductory Statement 


MONG the separate presentations 

of subjects under the Lighting 
Committee program at the Annual Sec- 
tion meeting was‘an inspirational talk 
by George M. Boyd, Westinghouse Elec- 
tric & Manufacturing Co., analyzing the 
elements involved in selling lighting 
and offering suggestions for cooperation 
among all the commercial interests af- 


fected. This talk was not presented in 
written form for publication. 

The presentation of residential light- 
ing at the meeting was made by W alter 
E. Potter, C. T. Bakeman and a skit by 
the home lighting girls of the several 
companies in attendance at the meeting. 
These are all covered in one report pub- 


lished herein. 


Resume of 1955 Results and 
Successful Sales Methods* 


N analysis of the 1935 commercial 
and industrial lighting activities 

in the Northwest indicates that 

there is a realization among the various 
electric utility companies that the pro- 
motion of commercial lighting is profit- 
able. During 1935 eleven companies 
conducted commercial and _ industrial 
lighting activities as part of their sales 


*A report of the Commercial 
Lighting Subcommittee, Business 
Section . 


and Industrial 
Development 
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program and others gave serious con- 
sideration to including such an activity 
in 1936. Of the eleven companies, nine 
had extensive programs which resulted 
in 12,113.3 kw. of commercial lighting 
load being added through the efforts of 
some seventy-seven full and part-time 
lighting salesmen. In revenue it is es- 
timated that those companies participat- 


$577,148 annually. 
Considered in relation to the electric 
range, the annual revenue from which 
is commonly estimated at $35, this 
equals the revenue from 16,500 ranges. 

The analysis of the operation of the 
various commercial lighting activities 
in the table reveals a wide 
variation as to the degree of success in 
the activity. Company F, for example, 
with five full time lighting specialists 
and six part time men, reported an 
average increase per commercial cus- 
tomer in estimated annual revenue of 
$16.13 while Company A reports only 
$.40 This, 


ing will benefit by 


as show n 


per commercial customer. 
as one can see, is, in part, due to the 
larger personnel of Company F. But 


consider Company H_ having approxi- 
mately the same coverage and operating 
characteristics as Company A and an 
increase in estimated annual revenue of 
$2.16 per commercial customer. 

The average number of commercial 
customers per representative is approxi- 
mately 2,000. Those companies report- 
ing the greatest success from the stand- 


7J. C. Plankinton, Northwestern Electric Co., 


Chairman; Walter E. Potter, Incandescent Lamp 
Department of General Electric Co., Vice-Chair- 
man for Domestic; George M. Boyd, Westing- 
house Electric & Manufacturing Co., Vice-Chair- 
man for Commercial and Industrial; B. C. Electric 
Railway Co., R. Hall; Eastern Oregon Light & 
Power Co., Raymond Gray; Idaho Power Co., 
W. R. Reed; The Montana Power Co., D. J. 
McGonigle; Pacific Power & Light Co., George B. 


Bocarde; Portland General Electric Co., T. W. 
Fitch; Puget Sound Power & Light Co., C. T. 
Bakeman ; Utah Power & Light Co., K. W. Brown- 
ing; The Washington Water Power Co., L. V 
Ross. 
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Table I—Analysis Commercial Lighting Activities, 1935 


Ave. No. Sales Rep’t. Ave. Com’! Ave.Calls Ave. Inst. Ave. Kw. Inc. Total Kw. Ave. E.A.R. Total E.A.R. Ave. E.A.R. 
a Lighting All Cust. Per Rep’t. Per Rep’t. Per Rep’t. Increase for perKw. Increasefor Increase Per 
Company Specialists Service Per Rep’t. Per Mo. Per Mo. Per Mo. Department Increase Department Com’! Customer 
A 1 1 5407 90 7.0 12.6 140.0* $31.23 $ 4,371* $ 0.40 
C : . a * a “ “ ~ 3 
D 2 4 1083 90 i 11.8 516.0 34.50 17,802 2.74 
E 9 1134 ‘a 11.0 13.0 1,395.0 40.00 55,800 5.46 
F 5 6 489 1537 11.77 16.37 1,775.0 35 - 50 87,040 16.13 
G 4 1775 109 15.0 11.5 552.5 60.00 33,150 4.67 
H 1.75 5190 15 7.0 18.7 392.8 50.00 19,640 2.16 
I 9.5 2316 50 15.0 30.0 3,300.0 40.00 132,000 6.00 
J 20 503 83 7.0 8.2 2,372.0 58.00 143,945 14.39 
K 10.0 859 153 13.9 10.0 1,668.0 50.00 83,400 9.70 
Average of Companies Total Total Total Total 
Reporting 42.25 35 2084 100 10.9 14.7 12,111.3 45.14 577,148 6.85 
Recommended 1000 70 Original 11.5 
Averages 2000 40 Call Back 


+—Full Time Representative Only. 
*—11 Months Total. 


All Service Representatives—Part Time Lighting Sales. 
NOTE: Figures approximate only due to estimates used. 


point of increased estimated annual rev- 
enue have approximately 500 customers 
per man. Thus, we find that complete 
coverage is one important factor for a 
successful activity. The number of calls 
being made per man is a very impor- 
tant factor. The companies making a 
success of the commercial lighting pro- 
gram find that the representatives are 
making a satisfactory number of calls. 
If calls are made, installations and load 
increases will follow closely. 


Before leaving the table we should 
consider the estimated annual revenue 
reported for each kw. of load added. 
The variation is from $31.23 per kw. to 
$60. Such variation is due, in part, to 
rates and to kinds of territory served by 
the individual companies. Since this 
constant is an important factor in re- 
cording results, it behooves all of us to 
see that figures are checked from time 
to time and then use that constant that 
is accurate for the iocal operation. 


As you will note, we have indicated 
recommended national averages for the 
operation of commercial lighting activi- 
ties. These are only minimum aver- 
ages and should be considered only as 
such. The majority of companies in 
this section exceed these averages by a 
considerable percentage. 


SUCCESSFUL SALES METHODS 


Information received from the vari- 
ous companies indicates a number of 
sales methods used during the past year 
which deserve mention at this time. 


Demonstrations—In practically every 
case demonstrations played an impor- 
tant part in building commercial light- 
ing load. One company reports that in 
a floodlighting activity last summer 
37.2 kw. was installed with an esti- 
mated annual revenue of over $2,200 in 
short duration. Demonstrations were 
responsible for such sales. Other com- 
panies report very successful activities 
in industrial and office lighting activi- 
ties solely due to demonstration. Equip- 
ment is now available for demonstrat- 
ing all phases of lighting and should be 
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used to advantage. In one case torchiers 
are being used to demonstrate indirect 
office and store lighting. Demonstra- 
tion through the cooperation of local 
contractor-dealers can be quite success- 
ful and is being used by many com- 
panies. 


Direct Mail Advertising — Nearly 
every company has found direct mail 
advertising to be a decided advantage 
in the promotion of commercial and in- 
dustrial lighting. Numerous manufac- 
turers have material at very reasonable 
prices that can be used for all types of 
activities. Definite campaigns using di- 
rect mail advertising and followed by 
personal calls and demonstrations has 
brought very gratifying results to many 
companies. Direct mail pieces of a lo- 
cal nature will bring added success but 
are somewhat expensive for the major- 
ity of the activities. 

Educational Activities—Nearly every 
company has carried on an intensive 
educational program. Some of the 
most successful in the commercial phase 
have been the educating of retail mer- 
chants and building operators to the 
advantages of adequate illumination. 





Short skits have been used by various 
organizations with considerable success. 
One company reports approximately 20 
kw. being added due to one such pro- 
gram. 


Group meetings and discussions have 
been a part of every program to edu- 
cate various trade groups, clubs, school 
officials, etc. in the many phases of 
modern lighting. Displays and exposi- 
tions have played an important part in 
the educational activities, also. 


Fall Opening—One company reports 
success in an activity which can be pro- 
moted in all territories, that of the 
spring and fall openings. The mer- 
chants are anxious to display their mer- 
chandise to advantage. A contest con- 
ducted at this time through the local 
merchants association or vehesahver of 
commerce will develop competition such 
that the lighting representative can as- 
sist customers in proper illumination 
for the windows. In the one activity 
reported, over 35 kw. of additional win- 
dow lighting was installed, of which 
20 kw. remained in service after the 
program. 


Certified Lighting—Certified lighting 
programs have been a source of revenue 
in the commercial lighting field for 
those companies promoting the same. 
Such a program has a decided adver- 
tising value to the customer and should 
be used as such. 


Special Activities—Christmas _light- 
ing during the past winter was revived 
in a number of the communities and 
through the cooperation of the local 
utility company met with success. [1 
one case a Christmas activity amon; 
food stores had approximately 200 en 
tries with many excellent interior and 
exterior displays. In other localities 
practically all commercial customers i! 
the main section of the community had 
special electrical dispays. Such a pro 
gram, while the added load is in opera 
tion for only a short time, actuall 
demonstrates to the retail merchant th: 
advantages of electrical advertising an: 
additional illumination. 
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Feasibility of Market Development” 


HE subject assigned to me is 

“How far the utility can go in 

developing the low-use commer- 
cial customer”. This is not a simple 
—. to answer. Perhaps we can 
best decide this question by first defin- 
ing what is meant by “low-use cus- 
tomer”. Are not all our customers 
“low-use customers”? Do any use our 
service 100 per cent? 

Our first low-use customer is the type 
who may pay quite a large bill for en- 
ergy, but when we find that his con- 
nected load is out of all proportion to 
the number of kw.-hr. consumed, he 
certainly can be classed as a low-use 
customer. This and other types of low- 
use customer can be found only by a 
careful analysis of accounts, not mere- 
ly a classification by the size of the 
monthly bills, but an analysis that takes 
load factor into consideration. Also it 
is most important to find out, if and 
when you have located your low-use 
customer, whether or not he is financial- 
ly and otherwise able to make a greater 
use of your service. 

You cannot find him nicely grouped 
in one district; he is scattered through 
the great mass of your customers and 
his degree of low-use varies. For in- 
stance, if we arbitrarily assume that 
our minimum charge customers are the 
only group that should receive atten- 
tion, in my opinion it would be a sheer 
waste of time and effort to put into 
practice any elaborate plan designed to 
raise these accounts into the high-use 
class, for the reason that they are either 
in the position of being unable to pay 
more, or, like many small businesses, 
not able to find use for more current 
even if it was free. 

We all realize that the low-use cus- 
tomer is a definite drag on our business 





“A report of the Commercial and Industrial 
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and that all customers who require 
more than their proper share of our 
generating and distribution lines, throw 
a burden on the high user, as the rate 
charged for power has to carry the cost 
of serving this low-use customer. Un- 
fortunately we cannot get rid of our 
low use customers. We have to grin 
and bear it, unless we can convert them 
into profit paying ones. 

It is therefore obvious that any plan 
directed towards converting our low-use 
customer into a profit paying customer 
must be comprehensive in its scope. 
It is not, as so many seem to think, 
merely a plan to increase the customers’ 
connected load. If, for instance, we 
persuade a small storekeeper who sel- 
dom exceeds his minimum charge to re- 
place ten 100-watt lamps with ten 300- 
watt lamps, it may at first sight appear 
to be good business, and so it is from 
the lamp and fixture dealers’ stand- 
point. But, how about the power com- 
pany? We have increased his connected 
load and his maximum demand from 1 
kw. to 3 kw.—his monthly minimum 
charge from $1 to $3. But, if his burn- 
ing hours remain the same and his bill 
does not exceed the minimum charges, 
we have only added to our peak load 
with very little, if any, gain in profit- 
able revenue. 


CusTOMER TYPES 
So we come back to our original 


limit as to how far the utility can go 
in developing: (1) The low-use cus- 


tomer, (2) The widely-scattered rural 
customers, (3) Poorly-lighted districts. 
Of the three questions forming the first 
part of this discussion, let us take what 
I believe to be the easiest one first: 
that is, the rural commercial customers. 

In our company, these rural districts 
are supervised by a district representa- 
tive and, while he does not specialize in 
any particular field, he has the funda- 
mentals of lighting. He is supplied with 
a light meter, and his duties include ar- 
ranging for periodical visits of a light- 
ing adviser, or submitting plans to the 
lighting division. He is well acquainted 
with his customers, and does arrange 
for the lighting advisers to call only 
when a sufficient number of customers 
have been grouped to make it quite 
profitable and to warrant the expense. 
So I think that we can pass over the 
customers in rural districts as not of- 
fering any serious difficulty. 

The next type of low-use customer 
which causes us some concern is the one 
with a high demand but low consump- 
tion. A customer who installs adequate 
wiring must have been sold on the value 
of good lighting, and every effort is 
warranted in an endeavour to have him 
use a sufficient quantity to justify his 
demand. Should his demand be too 
high, it should be pointed out to him. 
I think that this would usually result 
in an increase in kw.-hr. consumed so 
that it would appear that continued ef- 
fort should be exerted to improve the 
load factor of this type of low-use cus- 
tomer. 

The last type includes, in my opin- 
ion, both the low-use customer and 
those in the poorly-lighted areas. I find 
that it is hard to define a really poorly 
lighted area. I have applied the term 
to suburban districts and those shop- 
ping areas which we find in every city, 
namely, small shopping communities. 
We have a problem with these small 
consumers and they offer a very inter- 
esting subject for discussion. 

The entry of the chain stores into 
these districts has had the effect of rais- 


Section. question. In my opinion there is a_ ing the standards of illumination gen- 
Table I—Analysis of Operating Averages by Sales Volume* 
(Based upon 170 concerns, 133 reported net Profit, 37 reported net Loss 
Net Sales No. % Net Profit % L.H.G. $ per Year $ per Month 

$500,000 to $1,000,000 2 7.90 L.H.G. L.H.G. 
250,000 “ 500,000 2 3.25 0.70 $2625.00 $218.75 bas ed on $375,000 net sales per ye ar 
100,000 “ 250,000 s 5.68 0.60 1050.00 87.50 ; 175, 000 

50,000 “ 100,000 20 8.52 0.76 570.00 47.50 - “ 75,000 

25,000 “ 50,000 33 7.38 0.77 288.75 24.00 iss _ 37,500 

10,000 “ 25,000 42 8. 49 1.09 190.75 15.90 “ * 17,500 

5,000 “ 10,000 14 10.16 1.14 85.50 7.10 - “ 7,500 

2,500 “ 5,000 10 9.97 1.40 52.50 4.38 s “ 3,750 

Under 2,500 2 10.90 1.12 28.00 2.33 “ - 2,500 

Net Loss 

500,000 to $1,000,000 2 15.40 0.60 $4500.00 $375.00 based on $750,000 net sales per year 
250,000 “ 500,000 2 1.50 1.40 5250.00 437.50 “ —- + = = 
50,000 “* 100,000 7 5.09 0.70 525.00 43.75 = e 75,000 

25,000 “ 50,000 5 4.18 1.00 375.00 $1.25 ; . 37,500 

10,000 “ 25,000 14 10.74 1.52 266.00 92.15 “ e 17,500 

5,000 “ 10,000 5 10.45 1.77 132.75 11.00 es “ 7,500 

2,500 “ 5,000 2 16.15 0.80 30.00 2.5 “ - 3,750 


*Dun & Bradstreet, Inc., in Electrical Dealer, Feb., 1936. 
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erally. The chain store is usualy well- 
lighted, and as their head office gives 
instructions as to the maintenance of 
their stores, other than service calls on 
the district manager advising as to gen- 
eral appearance, no increased wattage 
can result. 

To assist us in our discussion, I 
would refer you to an article by Dun 
& Bradstreet on page 18 of the Feb. 
1936 issue of Electrical Dealer on oper- 
ating and overhead applied to appli- 
ance retailers. I have been studying 
these small community customers and, 
when going further into the subject as 
to how much energy we could get them 
to use in lighting, the thought was 
aroused that they can spend only as 
much as their business will stand. In 
Table I, reproduced from the article I 
have mentioned, you will notice the per- 
centage allowed for light, heat and gas. 
In no case, whether the business be 
profitable or unprofitable, does this per- 
centage exceed 1.77 per cent of the 
gross sales. It is safe to say that heat 
would take up most of the percentage 
allowed. What seems apparent is that 
there is a definite amount that the 
small, privately-owned storekeeper can 
afford to put out for light, whether the 
amount allowed is sufficient or not. 

Prior to finding this article, it did 
occur to me that in improving the light- 
ing in these community stores certain 
conditions should be observed. The 
customers who buy in these stores are 
usually the same week in and week out. 
There is probably more of each par- 
ticular type of merchant doing business 
in the district than there should be. 
These storekeepers are, as a rule, satis- 
fied with the business they have. Should 
one storekeeper use methods to attract 
more customers, he does it at the ex- 
pense of the store selling the same type 
of merchandise as himself. I do not 
think that we can go on indefinitely 
building up the lighting intensities in 
the small stores. There is a limit to the 
amount they can spend on lighting. 
Other factors enter into this, rates, for 
instance, being of vital importance. 


GOopWILL BUILDING 


I believe, however, that the lighting 
adviser, if he is the right type. can as- 
sist materially in creating goodwill, 
which is very desirable at all times. As 
improvements take place in equipment, 
rates, etc., we can get the maximum 
amount that these low-rate customers 
can afford to pay. 

I do not favor all-service selling 
other than in those rural districts re- 
ferred to, and even then this all-service 
selling should be rather of the order 
of arranging for appointments for the 
specialists, because today our advanced 
knowledge of the relationship between 


124 


light and seeing indicates that it requires 
a specialist to be able to present the 
story to our customers in such a way 
that it will receive acceptance. It has 
been pointed out that the representative 
in rural districts should have the funda- 
mentals of lighting to enable him to 
arouse interest so that he can arrange 
for appointments for the specialist. 

Our company does not sell lighting 
fixtures for which I am glad, for I have 
found that where the sale of merchan- 
dise is involved, it is apt to be para- 
mount, and that, I believe, is not in our 
best interests, particularly in view of 
the wonderful advancement we have 
made in the lighting industry during 
the past two years. Our advisers do 
sell lighting equipment indirectly, or 
arrange trial installations, always call- 
ing in an electrical contractor to quote 
the price for the work to be done. This 
in turn has assisted materially in hav- 
ing the electrical contractor cooperate 
with us, and I believe is one of the rea- 
sons why it is advisable for the light- 
ing advisers to keep directly away from 
selling lighting equipment. 


PERSONNEL 


There can be no question as to the 
type of personnel required for this 
work. It should be of the highest. The 
industry is fortunate at this time that 
we can obtain the best type of young 
men—University graduates and others 
who have undergone a technical train- 
ing that can be further developed. In 
connection with training, the informa- 
tion at our disposal on lighting is very 
complete. Lighting Schools are of the 
greatest value; accompanying trained 
men in the field is, I believe, also of 
great assistance in gaining sales psych- 
ology and other information that can- 


not possibly be got in any other way. 

I have found that a few minutes each 
morning prove valuable where certain 
problems are involved, and recommend 
that a weekly meeting is advantageous, 
when the different problems that have 
arisen during the week can be discussed, 
and the best methods to adopt can be 
found. 

I do not favor other than a monthly 
salary basis as the method of compensa- 
tion. Where bonuses and commissions 
are offered, there is a tendency to use 
methods to promote a better lighting in- 
stallation that do not, in the end, prove 
of any value to either power company 
or the customers. 

Where the daily work of the lighting 
adviser is planned for him and appoint- 
ments made, providing the right type of 
person is used, no difficulty would be 
encountered in overselling our cus- 
tomers. I believe it is most important 
that we maintain a high standard in the 
promotion of our lighting business. 

We have a wonderful field in which 
to work; there are no limits to its possi- 
bilities, and I think that attempts to use 
high pressure selling methods would 
prove, in the end, to our own detri- 
ment. In approaching our low-rate cus- 
tomers, five salient points must be borne 
in mind. The plan: 

1. Must be comprehensive in scope 
—The Better Light-Better Sight pro- 
gram does this. 

2. Must be operated judiciously— 
to avoid wasted effort and expense. 

3. Must result in profitable busi- 
ness for both the Power Company and 
the customer. 

4. Must aim at improving load 
factor. 

5. Must improve customer good- 
will. 


Special Projects for 1956--Highway 
Lighting, School Lighting* 


By T. W. FITCH 
Portland General Electric Co. 


IGHT traffic accidents on high- 

ways have been increasing at an 

alarming rate and are begin- 
ning to attract wide attention. A re- 
cent survey covering a year’s traffic 
fatalities on the state roads of Indiana 
showed that the hazard per car was four 
times as great by night as by day. The 
same ratio was found in a recent New 
Jersey survey. A substantial propor- 





*A report of the Commercial and Industrial 
Lighting Subcommittee, Business and Develop- 
ment Section. 


tion, although of course not all, of this 
greater hazard by night is attributable 
to the reduced ability to see. 

Seeing along highways at night is in 
fluenced by a number of factors, such 
as the color of the pavement, its specu- 
larity, and the contrast between th: 
pavement and the road shoulder; but 
the most important factor is lighting 
With proper and adequate illumination 
seeing is quick and certain. With poo: 
light it is not. Therefore, the problen 
of traffic safety on highways at night i: 
largely a matter of proper illuminatio: 
by automobile headlamps or by fixe: 
highway-lighting equipment, or by both 
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Attempts have been made to analyze 
accidents on highways to determine 
whether it is the glare from approach- 
ing headlights, or the lack of adequate 
illumination on the highway which 


caused the accident. Invariably they 
have shown more accidents due to in- 
sufficient light than to glare. For ex- 
ample, during the year 1932 of 37 acci- 
dents reported, 32 were caused by in- 
sufficient light and only 5 by glare. In 
1931 there were 30 and 7 respectively. 
It will be noted that this is contrary to 
the opinion held by many persons to 
the effect that glare causes most of the 
night accidents attributable to lighting. 
Instead, the lack of adequate lighting 
causing an inability to see either a 
pedestrian or an obstruction quickly 
and with certainty at a critical moment 
is ordinarily responsible for the acci- 
dent. 


Proper headlight illumination is im- 
portant, but meets the point of dimin- 
ishing returns, and an actual danger 
point, when headlights project a light 
of sufficient intensity to enable one to 
see an object or an obstruction within 
sufficient time to enable him mechani- 
cally to stop his automobie. The legal 
limit of such a beam at present is about 
200 ft. ahead, and this represents the 
stopping distance which would be trav- 
elled at a speed of 40 m.p.h., allowing 
sufficient time for mental reaction 
necessary to perceive the obstruction or 
object, to apply the brakes, and ‘for the 
car to stop within legal stopping dis- 
tance. This means that 40 mi. per hour 
is our top night driving speed without 
out-driving legal headlights—without, 
in effect, driving blindly. With an aver- 
age night driving speed of 50 m.p.h., 
the alarming increase in nighttime traf- 
fic accidents is explained in part. 


That streets and highways should be 
better lighted has been realized by 
many persons in high position, and is 
attested to by Governor Hoffman’s re- 
cent article in Liberty, “Death after 
Dark”. The article “Should Highways 
be Lighted” by Ray Conway, appearing 
in a recent issue of the Oregon Motorist, 
shows the appreciation by traffic au- 
thorities of the condition. Driving is 
3 times more dangerous at night, ac- 
cording to one tabulation. With good 
illumination this ratio may be reduced. 
Cities spending over $1.50 per capita 
for street light have 130 night accidents 
for each 100 day accidents; at $1.00 to 
$1.50 per capita, 165 night accidents to 
100 day accidents; from 50 cents to 
$1.00 per capita, 205 night to 100 day 
accidents; less than 50 cents per capita, 
235 night accidents to 100 day acci- 
dents. Very few communities spend 
over $1.50 per capita for public illumi- 
nation and our economic waste from 
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night motor accidents runs around $12 
per capita. 


TEST DEMONSTRATIONS 


The Jersey Central Power & Light 
Co. has made a good approach to the 
subject of how to obtain this street and 
highway lighting business, having un- 
dertaken an aggressive campaign for 
regaining this class of business lost dur- 
ing the depression, and for promoting 
new business of this class, through edu- 
cation of public officials and the motor- 
ing public as to the needs of adequate 
highway and street lighting. 

At the request of the Motor Vehicle 
Department of New Jersey, the com- 
pany undertook to install and maintain 
at its own expense, two 1|-mi sections 
of adequately lighted highway at points 
of high accident record. Sodium vapor 
equipment was used and the two sec- 
tions were remarkably free from glare, 
and had good visibility of objects even 
in face of approaching headlights. The 
record was remarkably free from ‘acci- 
dents after the installation. Educational 
signs were placed along shoulders of 
the road to convey short, carefully 
worded messages calling attention to 
points and elements of the installation 
worthy of particular notice. The signs 
served two purposes. They kept the 
driver's eyes away from the light 
sources, and bettered his judgment of 
what good highway lighting consisted. 
Too many people judge a lighting in- 
stallation by the brightness of the 
source, rather than the resulting illumi- 
nation. 

The demonstration was very success- 
ful, as evidenced by resulting agitation 
on the part of the New Jersey State 
League of Municipalities looking to- 
ward the definite allocation of 5 per cent 
of all Motor Vehicle Dept. revenues and 
gasoline tax receipts for state highway 
lighting. Newspaper articles clearly in- 
dicated the degree to which public opin- 
ion was aroused. 

Several small municipalities _ re- 
quested lighting proposals to be acted 
upon when finances were adjusted, hav- 
ing been definitely sold on the money 
value of adequate street and highway 
lighting. One city relighted its main 
street at an increased revenue figure of 
$800 per year. The street lighting load 
will come back, but education and sell- 
ing of planned municipal and highway 
lighting for safety, must be carried on. 

As a result of activity of the Puget 
Sound Light and Power Co. at Seattle, 
a 3-mi. section of the new double-track 
highway just south of Tacoma was 
lighted in 1935 with sodium vapor 
units. This sample installation and the 
promotional material sent out has de- 
veloped considerable interest in high- 
way lighting on the part of state offi- 


cials and of various automobile, road 
and safety organizations. The Puget 
Sound Light & Power Co. is now offer- 
ing a planned street lighting service to 
city officials in their territory, outlining 
to them a series of easy steps by which 
they can bring the lighting, over a five- 
year period, up to a high standard for 
safety, protection and civic advertising. 

An installation of sodium vapor for 
the new super-highway between Port- 
land and Oregon City has been pro- 
posed, and progress is being made. The 
Government has been requested to light 
the Columbia Highway between Port- 
land and Bonneville Dam. There are 
about 100 installations of sodium vapor 
highway lighting totalling about 600 
units in operation throughout the coun- 
try now, and 922 units are to be in- 
stalled on the new bridge across San 
Francisco Bay. 

In Montana there are 5,442 mi. of 
state highway, a portion of which 
sooner or later will have some sort of 
highway illumination. Washington has 
3,799 mi. of primary state highway. 
Oregon has 4,751 mi. of primary high- 
way and 2,046 mi. of secondary high- 
way. Pole lines parallel sections of 
these highways, and these areas repre- 
sent a possible starting point for high- 
way lighting activity. There are about 
200 mi. of Portland General Electric 
pole lines paralleling primary high- 
ways. Points of high accident record, 
where an installation of good highway 
lighting could be made will pay large 
dividends in the advertising value ac- 
cruing, and in the publicized figures of 
accident elimination or reduction. 

There is a revenue or power cost of 
approximately $214 per mi. of sodium 
vapor installations, and an installation 
cost of about $4,000 per mi. The over- 
all cost of sodium vapor installations 
and operation is not materially differ- 
ent from that of the Mazda incandescent 
installations at the present time. Power 
costs are materially reduced because of 
the higher efficiency of the sodium 
lamps, but lamp bulb replacements are 
higher. Lowering costs of sodium 
lamps will bring maintenance figures 
closer together. 


CONCLUSION 


The street and highway lighting load 
will come, but education and selling of 
planned municipal and highway light- 
ing for safety must be carried on. High- 
way lighting has proved an important 
economic saving on those installations 
which have been tested. Demonstration 
installations give the motorists and or- 
ganizations interested in economy and 
safety, an opportunity to test highway 
lighting under local conditions. Auto- 
mobile associations, in the interests of 
the motorists they serve and in coopera- 
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tion with other organizations should 
adopt a program of highway lighting to 
the extent that it can be economically 
justified. The elimination of obsolete 
legislative restrictions on highway light- 
ing maintenance costs should be urged 
on the legislatures. At present it is 
legally possible in only half a dozen 
states for any political unit to pay for 
highway lighting. Sample installations, 
financed if necessary by the serving 
companies are a very potent means of 
bringing the advantages of well lighted 
highways to the motoring public, and to 
make them personally conscious of it. 
A large field of revenue is possible of 
development. 


ScHoo.t LIGHTING 


The field of most rapidly growing in- 
terest in every community is that of 
school lighting. Its present status is 
relatively unimportant as far as kilo- 
watt hours is concerned. Yet it is prob- 
ably the most important and most far- 
reaching in that it concerns eyesight of 
nation’s youth which is a quarter of our 
population. Probably less is known 
about the status of school lighting than 
about any other lighting field, yet the 
basic facts are perhaps easiest to ac- 
cumulate. There is one classroom for 
every 1.5 retail stores on an average, 
but it appears that lighting usage is 
only a fraction of that of the average 
store. The usual revenue figure is about 
$10 per kilowatt-year. The typical 
lighted classroom provides an average 
of about 3 foot-candles, some better, 
some worse. In Portland the average 
found in a city-wide survey of repre- 
sentative schools was 5.75 foot-candles, 
ranging from 1.6 to 15. 

A classroom lighted to 15 foot- 
candles is rare, and this brings us to 
the meat of the situation, namely, that 
if the average classroom has 3 foot- 
candles and should, by all that is right 
and good, have a minimum of 15, there 
is a 500 per cent increase needed. In 
addition to that is the fact that present 
usage does not exceed 12 per cent of 
the school hours, whereas photocell 
control indicates the need for artificial 
lighting 50 per cent of the school hours 
in order to maintain 15 foot-candles at 
the inner row on the darkest desk. This 
is another 400 per cent increase. Ap- 
plying the product of these two needed 
increases, we arrive at a 20 fold in- 
crease needed, or 2,000 per cent, in the 
present foot-candle-hours for classroom 
purposes. Most any school official 
however will throw up his hands in 
holy horror at any such an increase in 
his light bills, losing sight of the fact 
that the light bill for the school repre- 
sents only a small fraction of the total 
operating expenses of the property, ac- 
tually about 14 per cent on an average. 
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In an analysis of 40 schools ranging 
from a_ three-room school with 94 
pupils to a large high school with 2,480 
pupils the facts indicated that 49.9 per 
cent of the current consumed went for 
lighting, amounting to 10.7 kw.-hr. per 
pupil per year. There is no consistency, 
however, in the relation between kw.- 
hr. used for lighting, and the total kw.- 
hr. used, small schools showing nearly 
100 per cent kw.-hr. for lighting, and 
large schools only 20 per cent. The 
average for the group, however, was 
10.7, although this figure varied from 
0.5 kw.-hr. to 48.1 kw.-hr., nearly 100 


to one. 
MoperRN SYSTEM 


We might set up a bogie for class- 
room lighting on the basis of kw.-hr. 
lighting consumption per pupil per 
year in order to maintain a level of 15 
to 20 foot-candles throughout the school 
year with due allowance for present 
lighting facilities, weather conditions, 
and logical usage. A well-maintained, 
modern system, with provisions for 
automatic or indicated control, with 
perhaps the inner row of lights switched 
independently of the row nearest the 
windows, lamped and operated for most 
efficient maintenance of accepted foot- 
candle levels, indicates a consumption 
of between 20 and 25 kw.-hr. per pupil 
per year as a fair measuring stick. But 
this refers to lighting used in the class- 
room only. Other lighting service 
would be extra. The most important 
phase of this lighting field is the class- 
room with 20 to 25 kw.-hr. per pupil 
per year, and there are 3,000 schools 
in Washington, 2,704 in Oregon and 
proportionate numbers in other states 
in the Northwest. Apply your average 
number of pupils per school and see 
what the possibilities are if you can 
produce 20 to 25 kw.-hr. per year per 
pupil in your territory. 

Several very nice school lighting jobs 
have been installed in this territory re- 
cently, notably at Camas, Wash., where 
the entire school was relighted with an 
18 kw. increase. Original installation 
consisted of four 100-watt fixtures per 
room, new equipment four 300-watt in- 
direct per room. Lake Grove school 
near Portland was lighted with six 500- 
watt indirect units per room, in the new 
addition, and later the old rooms were 
relighted in like manner. Original 
equipment consisted of four 150-watt 
lamps with tin reflectors. Everyone 
from schoolboard to teachers was well 
satisfied with the results; headaches and 
nervousness among the pupils dimin- 
ished to a marked degree. Scholarship 
improvement figures were not available 
because of the manner in which such 
records are kept. In the new part of 
the school 22 kw. was installed, while 


12 kw. additional went into the old 
rooms. 

In Jacksonville, Ore., one school was 
relighted with a 15 kw. addition in load 
with totally indirect lighting. Rose- 
burg obtained 53 kw. additional in four 
schools with 300 and 500-watt indirect 
units. At Hood River, Ore., an entire 
school building was relighted and pro- 
vided with four 300-watt semi-indirect 
fixtures per room replacing two 150- 
watt direct units. Reports from the 
school superintendent disclosed a dis- 
tinct improvement in scholarship as 
shown by a shift in percentages of 
grade classification from “failure” to 
“satisfactory grades”. The superintend- 
ent further stated, “We are very much 
pleased with the results of the installa- 
tion made two years ago. We no longer 
have the many complaints from parents 
concerning eye-strain and there has 
been a definite improvement in scholar- 
ship among pupils. The light is now 
adequate and free from disturbing 
shadows”. 


ScHOOLS AWAKENING 


School boards and _ parent-teacher 
groups have been addressed by repre- 
sentatives of the power companies and 
of the electrical manufacturers, and a 
general increase in school room intensi- 
ties will result. Trial installations have 
been placed in several schools and as 
soon as finances will permit, permanent 
installations will be made. Reprints of 
“School Lighting” have been widely 
distributed to school authorities, par- 
ent-teacher groups and architects, and 
in many school districts schools with 
PWA aid have requested their serving 
companies to check and revise upwards 
the lighting plans. In nearly every case 
the original plans were woefully lack- 
ing in any semblance of wattage or ca- 
pacity provisions. The serious condi- 
tion found in the United States Naval 
Academy at Annapolis has focused the 
attention of colleges of the country to 
the damage which is being done by the 
poor lighting conditions forced upon 
the students. 

The matter of sight saving class 
rooms is a most important and vital 
field in which to start, or as a point on 
which to focus in connection with 
school lighting. The underprivileged 
children, those suffering impaired eye- 
sight are commencing life with one of 
the most terrible handicaps possible in 
this day of heavy demands upon th 
visual sense. There are sight-saving 
classrooms in most of the major cities 
of the Northwest. These classrooms: 
should be provided with an intensity o! 
from 50 to 75 foot-candles of indirec' 
light in order to compensate for the in- 
ability of these impaired eyes to func- 
tion. In Portland the sight saving 
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classroom was found to have 5.75 foot- 
candles, exactly the same as the aver- 
age found in a city-wide check of school 
room lighting conditions. It was rec- 
ommended that six 750-watt units be 
installed, and four 750-watt units have 
now been put in. 

Civic minded service clubs could be 
of special service to children by foster- 
ing sight saving class room lighting as 
a civic enterprise, as was done by the 
Kiwanis Club of Niagara Falls, New 
York. When the idea of establishing 
such a class in Niagara Falls was pre- 
sented, the committee investigated the 
cost of establishing such a room, the 
need for it in the community, its advan- 
tages both to the children and to the 
school system and the results which 
might be expected. As a result of this 
study the committee presented the board 
of directors a complete report with a 
request that they be authorized to spend 
$1,000 to establish such a class. The 





board was convinced of the need and 
authorized the expenditure and pre- 
sented the offer to the school board 
which shortly afterwards authorized the 
club to proceed. The fixtures employed 
1,000-watt lamps in totally indirect fix- 
tures with mirrored glass reflectors, 
providing 50 foot-candles of soft light. 
The front board was supplemented by 
special blackboard lighting. Special 
desks were provided which enabled the 
student to support his book in a near 
vertical position. Pencils used had 
thick heavy leads, and chalk for boards 
were an inch and one-eighth in diam- 
eter to produce a wide stroke, easily 
visible. Fourteen pupils are enrolled 
and four grades are represented, 3rd, 
4th, 5th and 6th. The pupils go to the 
regular classroom for recitation and re- 
turn to the sight-saving room for all 
work requiring the use of the eyes. In 
this way they mingle with fellow stu- 
dents and are not made to feel that they 
are different. 


Report of Residential Lighting 
Sub-Committee 


OR the first time in the history 

of Business Development Section 

meetings, a separate meeting was 
held of the Home Lighting directors 
and supervisors of the member com- 
panies during the recent session at Spo- 
kane. The plan called for a half day 
but due to the interest developed from 
the discussions, the meeting continued 
a second day. 

Each utility supervisor presented 
samples of the various report and rec- 
ord forms used. Results of work with 
eyesight specialists were discussed, 
samples of various contact cards were 
shown. It was generally conceded that 
a definite program should be actively 
carried on during 1936 to enlist the 
whole-hearted support of this group. 
The new light prescribing equipment 
now available should be part of the of- 
fice of each eye examiner and the re- 
sponsibility for securing the use and 
application of this material should rest 
with the lighting director. 

Other subjects discussed included the 
methods of securing appointments, 
value of outside meetings from the 
standpoint of prospects for home light- 
ing calls and stimulated consumer in- 
terest, various cooperative dealer plans, 
supplementary promotional material, 
new style trends in lamps and fixtures 
and the use of LaSalle training. 
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By WALTER E. POTTER 


Incandescent Lamp Dept., General 
Electric Co. 





It was felt that a home lighting ad- 
visor can do the best selling job from 
the utility-customer-relations and load- 
building standpoints in preference to 
the lamp salesman who is interested pri- 
marily in selling the item only because 
of the commission involved. A home 
lighting advisor can tell the complete 
story from the lighting, decoration and 
health viewpoint. The advisor should 
be familiar with all other phases of 
electrical uses in the home. 


GENERAL SESSION PROGRAM 


In the home lighting program at the 
general session on Saturday morning, 
large books showing the newspaper ad- 
vertising of each utility operating home 
lighting departments were displayed 
and discussed in detail, also promo- 
tional material used, including litera- 
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ture used in lamp bulb and I. E. S. 
lamp campaigns. 

A playlet was given by the home 
lighting supervisors, featuring the re- 
sults obtained in department stores 
through efforts of utility advisors in 
demonstration to and adequate training 
of store sales personnel. The playlet 
was written and produced jointly by 
Walter E. Potter and Harriet Klumpp. 

A chart showing the results of each 
utility home lighting operation during 
1935, with a toal of 104 advisors mak- 
ing 37,491 demonstrations, was shown. 
The wattage installed per home varied 
from 101 watts to 342 watts, with an 
average of 229. Total wattage added 
by all utilities reporting was 7,572 kw. 
This wattage was obtained at an aver- 
age cost of 53c per dollar of estimated 
annual revenue. Talks before various 
groups were given by all utilities to an 
attendance of 37,101 pepole. 


CONTROL BY RECORDS 


In evaluating any home lighting ac- 
tivity certain records are needed for 
adequate control. These records should 
be kept to a minimum. For super- 
visory control, the first record should 
cover number of original calls, number 
of original sales demonstrations, num- 
ber of call backs, number of broken 
appointments, number of trade calls 
and source of leads. The second con- 
trol should cover number of recom- 
mendations, wattage found, wattage 
recommended, equipment recommended. 
The record should show sales results, 
as added wattage installed first call, 
added wattage installed on call back, 
annual revenue added, equipment sold. 

For executive control, our records 
should show wattage added, estimated 
annual revenue added, cost of activity, 
ratio of revenue to cost, number of peo- 
ple demonstrated to, special activities, 
customer reaction tests, revenue veri- 
fication tests. 

Evaluation of the home lighting activ- 
ity requires a conservative and fair 
method of determining wattage and rev- 
enue results of the calls. As far as pos- 
sible all original calls should be checked 
back to determine increases in wattage 
and possibilities for further load de- 
velopment. 

For estimating the annual revenue 
from this activity it has been deter- 
mined that the average usage by room 
groups is as follows: 


Living rooms, dens, studies...... 900 hr. per yr. 


TN, oe he ode ead iio 1200 

Bedrooms, dining rooms, bath- 

rooms, miscellaneous .......... 400 “ oe 
After establishing a conservative 


method, it is essential to verify this 
revenue by customer account surveys. 
This will not only earn respect for the 
revenue reports, but will permit adjust- 
ment of methods to actual results. 
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One of the greatest values of the 
home lighting activity is the humani- 
tarian service that we are rendering to 
our customers. This service is in the 
form of eye preservation, comfort, con- 
venience and happiness in the home. 
When we really sell adequate lighting 
and the value of adequate lighting to 
our customers, we cannot help but build 
up an appreciation and more friendly 
attitude in them. It is difficult to evalu- 
ate this in dollars and cents. Volun- 
tary expressions from many customers, 
however, indicate the value of this ac- 
tivity. 


SPECIALIZED SELLING EFFECTIVE 


The home lighting service is a spe- 
cialized sales activity. As such, spe- 
cialized sales people are most effective 
and an organization of special home 
lighting advisors has the following ad- 
vantages over the all home service type 
of organization. 


Where active sales work is expected: 


1. Personnel selection is more certain since 
home service and home lighting require 
divergent types and interests. 


2. A specialized training is more effective 
and complete than a combination train- 
ing which extends the training time and 
does not produce a completely trained 
personnel. 


3. Sales enthusiasm is difficult to develop in 
both branches since natural inclinations 
are either towards Home Service or Home 
Lighting. 

4. Sales control is more difficult in a combi- 
nation activity. 

5. Home Lighting activity requires continu- 
ous year-round effort for maximum results. 

A combination all-service operation 
may be necessary: 

1. Where territory is extremely scattered and 
specialized coverage unduly expensive. 

2. Where advisors do not sell lighting but 
are a service adjunct of a merchandise 
sales activity similar to Home Service on 
appliance merchandising. 

Some of the best results have been 
obtained where the advisors are respon- 
sible for the completion of the sale 
from initiation through to ultimate pur- 
chase of equipment. 


ALL-YEAR SALES 


In the activity of Puget Sound Power 
& Light Co., Seattle, C. T. Bakeman pre- 
sented evidence to substantiate this 
value of selling home lighting the year 
‘round. By the same token as we sell 
refrigerators during the entire year, in- 
stead of only in the summer, so can we 
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sell home lighting for in addition there 

are special fields to be worked: 

1. Low kilowatt hour bracket customers. 
Due to lower income, etc., are generally 


at home hence using light for seeing 
nightly. 


2. New homes and remodelling jobs most 
active. 


Garden and outdoor lighting. 
4. Outdoor sports lighting. 


9 


A three months summer sales cam- 
paign was conducted by the company 
with a new and inexperienced organi- 
zation which had only two months to 
previously develop the territory. The 
following results were obtained: 


CEE vovee eres ed eiesnciyetiascty 233,519 
SND SE 4 ne i wd oid evn k oe nee cn kane $5,227 
Direct wellim® CXPOMBC. occ cscs ccwcceces $4,182 


Cost of revenue added, $.80 per $1 annual 
revenue. 


Wattage per advisor, day................. 346 
Demonstrations per advisor, day.......... 1.8 
Wattage added per demonstration......... 190 


During the coming summer there is 
every reason to believe these results can 
be doubled. In addition to the results 
of the campaign itself this continued 
operation had the advantage of main- 
taining customer interest and develop- 
ing additional prospects for an early 
fall activity. To secure the maximum 
results by advisors, a seasonal cam- 
paign with special prizes and bonuses 
has proved most effective. The com- 
petitive motive helps to keep all ad- 
visors on their toes by providing the 
needed added incentive. Copies of the 
material used in these various activities 
with results obtained were shown. 


Another important point of evalua- 
tion is adequate customer coverage. It 
has been found that the territories hav- 
ing the least number of customers per 
advisor responded more quickly to the 
activity, developed more revenue re- 
sults per advisor with a lower cost of 
operation. In addition this has the dis- 
tinct advantage of rendering a more 
complete service and developing more 
friendly customers. In the following 
table, each group operated in compar- 
able territories, and business prosper- 
ity, except that one group had over 
twice as many customers per advisor, 
each group of advisors had compara- 
tively equal ability. 

Three Advisors 


3,200 Customers 
per Advisor 


Wretteen GE vaks 654.0r.00c ws csuwreses 359,161 
ee eer ree $9,484 
nn WE aks bce hc odbne aac eres 87e 
Original demonstrations ............. 1,218 
Wattage per demonstration........... 295 





Three Advisors 
7,500 Customers 
per Advisor 





po a errr rer 276,228 
PS TNE aicin.'c's Haas weak choi Se OR $6,616 
ee errr — 64c 
Original demonstrations 1,136 
Wattage per demonstration............ 243 


During the past two years many utili- 
ties have operated employee Mazda 
lamp campaigns, resulting in the sale 
of large quantities of lamp bulbs and 
increased revenue. It is planned to 
continue these programs during the 
coming year. 


Many Groups BENEFIT 


The results of our Home Lighting 
operations bring benefits to other com- 
mercial and professional interests be- 
sides the utilities who obtain definite 
tangible advantages such as: 


1. Manufacture and retail outlets for light- 
ing equipment by portable lamps and 
lamp bulbs are benefited by more unit 
sales, higher unit value sales, more satis- 
fied customers. 

2. Eye sight specialists, through increased 
patronage and more satisfied patients. 

3. Paint industry, through repainting and 
redecorating. 


We, in the industry, should constant- 
ly remember that: 


1. Lighting revenue generally is obtained at 
higher rates than revenue from major ap- 
pliances. 

2. Home Lighting can be sold to every cus- 
tomer on the line, including minimum bill 
customers. 

3. As an interpretation of the utility serv- 
ice, lighting is important because it 
reaches everyone. 

4. In the case of lighting, the cents invested 
in the bulb, or lighting fixture are quite 
low in proportion to the amount of rev- 
enue returned. 

5. With the Science of Seeing facts, lighting 
can be sold at a profit. 

6. Lighting sales do not require—as a rule— 

additional capital investment in_ lines, 

transformers, etc. 

The stimulation of lighting with its at- 

tendant bulb and fixture sales benefits 

the greatest number of retailers on cen- 
tral station lines. 


Our job to fulfill the theme song of 
this convention “The Meter Goes 
"Round and ’Round” is to provide: 


Adequate customer coverage. 

Utility portable lamp sales. 

Mazda lamp sustained sales program. 
Support of eyesight specialists. 
Education and stimulation of dealer sales. 
While the latter five points were be- 
ing stressed at the meeting a large watt- 
hour meter turned its hands around and 
around and around faster and faster 
until the additional load placed on our 
lines and our meters caused the meter 
to run wild! 


ie whe 
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Engineering and Operation Section* + +.+ 





Introductory Statement 


HE thirteenth annual general 

meeting of the Engineering and 

Operation Section held at the 
Davenport Hotel, Spokane, May 7-9, 
1936, brought together 112 delegates 
from the five states and British Colum- 
bia in the Association territory and in 
addition 33 from Spokane, making a 
total of 145. The out of town registra- 
tion was the largest in several years, 
last year having 81 from outside the 
conference city. As in previous years 
each of the four major committees was 
given a one-half day session for its pro- 
gram and the committee chairman was 
called upon to preside and conduct his 
program. 


Most of the papers and _ reports 
presented during the technical sessions, 
which were held on Thursday and Fri- 
day, are published in the following 
pages. Such of these as for one reason 
or another are not published herein will 
be referred to in this brief statement. 


The first session was called to order 
Thursday morning at 10 o’clock by the 
section chairman, J. Hellenthal, Puget 
Sound Power & Light Co. Frank ¥. 
Post, president of The Washington 
Water Power Co., was present to wel- 
come the delegates. In the course of his 
remarks, dealing in part with the rela- 
tion of the electric light and power in- 
dustry to recovery, he pointed out that 
if it had not been for continuous 
harrassment of the industry by the ad- 
ministration, the industry would have 
spent upwards of two billion dollars 
during the past year or two in improve- 
ments and betterments. He discussed 
the proposed tax measure now before 
Congress proposing to tax the capital 
surpluses of business. He pointed out 
that this measure is not compatible with 
the administration’s expressed desire 
that business should help relieve unem- 
ployment by putting more men to work. 
William S. Hill, Grays Harbor Rail- 
way & Light Co., and vice-president of 


*Executive Committee: J. 
Sound Power & Light Co., . , 
Purton, Idaho Power Co., Vice-Chairman. B. C. 
Electric Railway Co., A. Vilstrup; The California 
Oregon Power Co., J. C. Boyle; Eastern Oregon 
Light & Power Co., O. D. Lanning; Grays Har- 
bor Railway & Light Co., Wm. S. Hill; The Mon- 
tana Power Co., H. H. Cochrane; Northwestern 
Electric Co., J. D. Ellis, O. L. LeFever, E. F. 
Pearson; Pacific Power & Light Co., D. R. Me- 
Clung, H. H. Schoolfield; Portland General Elec- 
tric Co., Walter Brenton, C. P. Osborne; Puget 
Sound Power & Light Co., M. T. Crawford, G. E. 
Quinan; Utah Power & Light Co., Paul P. Ash- 
worth; The Washington Water Power Co., E. H. 
Collins, J. B. Frisken; West Coast Power Co., 
Craig Eliot. 


Hellenthal, 


Puget 
Chairman. A 
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the Association for Washington, re- 
sponded to Mr. Post’s welcome. 


= 
Following these preliminaries, the 
meeting was turned over to John B. 
Fisken, The Washington Water Power 
Co., chairman of the General Commit- 
tee, who conducted his program consist- 
ing of Power Systems Engineering, 
Codes and Accident Prevention. The 
papers under Power Systems Engineer- 
ing and Accident Prevention are pub- 
lished hereinafter. There was no formal 
report on Code Committee activities but 





Joe Hellenthal (left), chairman of 


the Engineering and Operation 
Section, with Tom Purton (right), 
vice-chairman, conducted the suc- 
cessful meeting of the section held 
in Spokane, May 7 and 8. In the 
center is W. S. Hill, member of the 
Executive Committee 


H. H. Schoolfield, Pacific Power & 
Light Co., chairman, referred briefly to 
the new state wiring code in Oregon 
and Washington passed last year. This 
report is not published. 

The afternoon session was presided 
over by T. A. Purton, Idaho Power Co., 
vice-chairman of the section, who 
turned the meeting over to William S. 
Hill, vice-chairman of the Production 
and Generation Committee, to conduct 
the program of that committee. All of 
the papers and reports on this commit- 
tee program are published with the ex- 
ception of an excellent exposition of 
the construction of the Grand Coulee 
project by A. F. Darland, field en- 
gineer, Bureau of Reclamation, Grand 
Coulee, Wash. Mr. Darland’s talk was 
illustrated by slides of photographs, 
maps and diagrams, showing the gen- 
eral nature of the project and the 
methods to be used in this construction. 


In view of the already extensive litera- 
ture on various phases of this project, 
Mr. Darland’s talk is not published, 
though his clear exposition of many 
engineering phases of the project was 
greatly enjoyed by the 
present. 

On Thursday evening, the 
Executive Committee held a _ dinner 
meeting, the second Executive Commit- 
tee meeting held during the current 
year. 

On Friday morning after preliminary 
announcements, Walter Brenton, Port- 
land General Electric Co., vice-chair- 
man of the Utilization Committee, was 
invited to take the chair to conduct the 
program of that committee. All of the 
papers and reports presented by the 
committee are published, and _ those 
papers that were not presented on ac- 
count of the shortness of time were 
introduced for the record and are pub- 
lished with the others. 


delegates 


section 


After the program of the Utilization 
Committee, J. O'R. Coleman of the en- 
gineering staff, Edison Electric Insti- 
tute, New York, addressed the meeting 
on activities of the engineering commit- 
tee of the Institute and a resume of re- 
cent engineering developments. A brief 
summary of the high points of his re- 
marks is published hereinafter. 

Friday was 
Transmission and 


The afternoon session 
given over to the 
Distribution Committee with M._ T. 
Crawford, Puget Sound Power & Light 
Co., chairman, presiding. All of the 
material presented by the committee is 
published except a brief discussion of 
certain aspects of the Federal Power 
Commission’s survey of the cost of 
distribution by H. R. Wakeman, Port- 
land General Electric Co. 

Friday evening a general dinner was 
held and attended by 120 delegates and 
their wives. Toastmaster at this func- 
tion was J. E. E. Royer, vice-president 
and general manager of The Washing- 
ton Water Power Co., and the entertain- 
ment included singing and musical 
stunts provided chiefly by men and 
women of the company. 

On Saturday most of the delegates 
were taken to visit the Grand Coulee 
project, 110 miles from Spokane, start- 
ing in the morning and returning in 
time for dinner. Other trips to points 
of interest in and around Spokane were 
also offered and guides were provided 
by The Washington Water Power Co. in 
the evening and in the morning before 
the sessions. E. H. Collins of that com- 
pany acted as chairman of the commit- 
tee on arrangements. 
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Activities of the Engineering 
Committee of E.E.1.* 


MONG the engineering commit- 
tees of the Institute is the meter 


and service subcommittee, which 
is standardizing service entrance cables. 
It is also developing standards for 
meter bases so that the number of these 
can be put down and the unit cost re- 
duced. The committee is also seeking a 
lower cost polyphase meter for net 
works, 

The National Electric Code continues 
to countenance trial installations. The 
bare neutral is still in this trial stage 
but it is hoped that it will be approved 
as one of the standards in the code. I 
would suggest that you in the North- 
west might get some trial installations 
of bare neutral out here. 

The present edition of the Meter- 
man’s Handbook is practically ex- 
hausted, but it is being re-written and 





* This talk was delivered extemporaneously and 
was not written. This report is a summary of 
some of the points covered and is not a verbatim 
report of the talk. 


By J. O’R. COLEMAN 
Edison Electric Institute 


the new edition will be available next 


fall. 


The use of ranges on networks is giv- 
ing some concern. This is because the 
oven is connected across the two out- 
side wires and the 208 volts between 
these wires in the network is causing 
complaint. The problem is_ being 
studied with the range manufacturers. 


The subject of grounding is still very 
much a live issue and will be given con- 
siderable attention at the Detroit meet- 
ing of the Institute engineering com- 
mittees. Since the American Water 
Works Association revoked its former 
approval of grounding to water systems, 
a joint committee has been formed 
representing all the interests including 
power, water and telephone utilities, 
plumbers and others, in an attempt to 
render a final and definite answer as to 


General Committee Reportst + + + 


the over all effect of grounding to water 
systems. 


The Electrical Equipment Committee 
has become interested in oil fires. The 
Prime Movers Committee had already 
made a study of the effect of having 
high pressure steam in proximity to 
lubricating oil, and the report on this 
subject has been published. 


Rural line construction is also re- 
ceiving attention in an attempt to get 
costs down. The insulated primary with 
multi-grounded neutral seems to offer 
considerable promise for both economy 
and safety. The Bell Telephone system 
is now satisfied that a single-phase, 
multi-grounded line has advantages off- 
setting its disadvantages. 

The experience of electric utility 
companies in the recent flood brought 
out the need for radio communication 
to trouble shooters. In 1923 the indus- 
try made application to the Federal 
Communications Commission for cer- 
tain radio frequency bands for dispatch- 
ing purposes, and these bands were 
allocated. When they were not used, 
however, they were taken away. The 
industry is. applying for a band alloca- 
tion again and the hearing on this will 


be June 15. 








Speed Controland Load Distribution 


Between Plants and Companies* 


ecutive committee of the Engin- 

eering and Operating Section to 
compile facts and data secured from the 
member companies of the association, 
on the above subject. Special recogni- 
tion is extended to J. C. Dow of the 
Montana Power Co., to R. E. Pierce of 
the Ebasco Services Incorporated, to S. 
Logan Kerr of I. P. Morris & De La 


a HE writer was chosen by the ex- 





+J. B. Fisken, The Washington Water Power 
Co., Chairman; O. L. LeFever, Northwestern 
Electric Co., Vice-Chairman, Power Systems En- 
gineering; H. H. Schoolfield, Pacific Power & 
Light Co., Vice-Chairman on Codes; J. D. Ellis, 
Northwestern Electric Co., Vice-Chairman on Ac- 
cident Prevention. B. C. Electric Railway Co., 
A. Vilstrup; The California Oregon Power Co., 
S. M. Bullis; Eastern Oregon Light & Power Co., 
B. F. Lentz; Grays Harbor Railway & Light Co., 
W. C. Kidder; Idaho Power Co., Ed. A. Wood- 
head; Mountain States Power Co., M. Ebbe, Wal- 
ter Smith; Pacific Power & Light Co., G. I. Dren- 
nan; Portland General Electric Co., E. D. Sear- 
ing; Puget Sound Power & Light Co., R. S. Max- 
well, H. G. Winsor; Utah Power & Light Co., 
W. L. Cone; The Washington Water Power Co., 
J. B. Fisken. 
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By O. L. LE FEVER 
Northwestern Electric Co. 


Vergne, Inc., and to Leeds and North- 
rup Co. Each one contributed a gen- 
erous amount of information. 

This paper will discuss speed control 
and load distribution in the intercon- 
nected high tension network in Oregon, 
Washington, and Montana. The systems 
included in this study are the Portland 
General Electric Co., the Northwestern 
Electric Co., the Pacific Power & Light 
Co., the Washington Water Power Co., 
the Montana Power Co., the Puget 
Sound Power & Light Co., and the 
Washington Gas & Electric Co. Fig. 
No. 1 shows diagrammatically the in- 
terconnection points between companies. 





* Report of Power Systems Engineering Com- 
mittee, Engineering and Operation Section, O. L. 
LeFever, Chairman. 


The present points of automatic speed 
control are at Ariel plant, operated by 
the Northwestern Electric Co., the Long 
Lake plant of the Washington Water 
Power Co., and the Morony plant of the 
Montana Power Co. 


The following discussion will not 
attempt to set up a conclusive solution 
of the problems involved but will record 
the facts we have learned so far from 
actual operation and make a theoretical 
analysis of the problem; which I hope 
will be of value in deciding upon future 
construction and mode of interconnected 
operation. 

Speed control and load distribution 
on a large interconnected network is a 
highly complicated problem, so before 
going into the many ramifications of the 
subject it will be well first to spend a 
little time discussing the tools we have 
to work with. 

Most governors are now designed 
with about 4 per cent speed drop from 
no load to full load. This is necessary 
for satisfactory parallel operation with 
other machines and to prevent hunting. 

The sensitiveness of a governor, 
which is the percent speed change be- 
fore the governor acts, varies widely 
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depending upon the governor’s age, the 


governor construction, the quality of 
maintenance, etc. But in general the 
instantaneous swings, with a good hydro 
governor properly adjusted, will range 
from 0.06 to 0.10 cycles. A good steam 
governor will hold a closer frequency 
band. 

The gradual drop in speed as load 
comes on, known as the “inherent speed 
drop” of the governor, must be taken 
care of by the operator sending impuls- 
es to the governor motor. This method 
of operation on a medium sized inde- 
pendent system usually gives sufficiently 
accurate time and satisfactory operation. 
On an independent system with a large 
number of plants and tie lines, or when 
two large systems are tied together, then 
automatic frequency and load control 
are desirable. 

Two principal types of automatic 
frequency control are now on the mar- 
ket, one manufactured by the Leeds & 
Northrup Co. known as the “instantan- 
eous” type, and the other manufactured 
by the General Electric Co. known as 
the “time error” type. The I. P. Morris 
& De La Vergne, Inc. has built a third 
type for the Ariel plant which was in- 
stalled in January, 1936, and I believe 
this to be the only installation. This 
installation was due to a contractual 
agreement and not to any dissatisfaction 
with the Leeds & Northrup instrument. 

The instantaneous type measures the 
instantaneous frequency and responds 
on changes of about .01 cycles. Im- 
pulses are sent to the governor syn- 
chrenizing motor, one impulse every 
two sounds, the duration of the im- 
pulse depending upon the amount of 
deviation of frequency at that particular 
instant. 

The time error type consists of a 
pendulum driven timer working in con- 
junction with a synchronous timer, and 
recognizes the accumulated difference 
in time between the two. This device 
also sends impulses to the governor 
synchronizing motor every two seconds, 
and the duration of the impulse is pro- 
portional to the total accumulated time 
error. This device is sensitive to 1/400 
of a second time error. For a two sec- 
ond interval this corresponds to an 
average deviation in instantaneous fre- 
quency of .07 cycles. 


ARIEL CONTROLLER 


The Kerr “Automatic Operator” con- 
sists of a controller and associated 
equipment having two primary func- 
tions: 

(a) To maintain constant frequency 

of the power system. 

(b) To maintain constant load on 
the generating equipment re- 
gardless of frequency variations. 

This equipment has been designed 
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not merely with the above functions in 
view, but rather with the idea of ob- 
taining stable, conveniently controlled 
system operation. Particular attention 
has been paid to the problems of inter- 
connecting large systems and the decen- 
tralization of frequency control. 

When on “load” control, the “auto- 
matic operator” not only keeps adjust- 
ing the governor to hold constant load 
as the freque ney varies, but when the 
load setting is changed, load on the 
unit is shifted slowly, at a definite, pre- 
determined rate. 

On “frequency” control, an adjust- 
able inherent speed drop has been pro- 
vided to secure stable parallel opera- 
tion with other controllers. Zoning 
limits have been provided to permit op- 
eration of the unit to hold constant fre- 
quency within adjustable load limits, 
beyond which the unit will not go, 
thereby automatically transferring fre- 
quency control to another point. An 
inverse response of the load adjusting 
motor has been incorporated to meet 
special conditions existing on the North- 
western system. 

Whether on “load” or “frequency” 
control, the mechanism within the con- 
troller closes delicate contacts in the 
erid circuit of a vacuum tube. The vac- 
uum tube output is then applied to the 
grid of its associated thyratron tube, 
causing this tube to break down and per- 
mit current to pass through it to the 
special load-adjusting motor on the gov- 
ernor. The governor is then caused to 
open or close the turbine gates as re- 
quired to fulfill the functions outlined 
above. The “automatic operator” oper- 
ates only to adjust the governor, which 
is at all times in control of the gates. 

The special slow-speed load-adjusting 
motor is shunt wound with a constantly 
excited field. By the use of two thyra- 
tron tubes, each with its associated vac- 
uum tube, it is possible to pass rectified 
alternating current through the arma- 
ture in either direction, thus reversing 
the direction of rotation of the motor. 
Further, by controlling the phase angle 
of the voltage applied to the grid of the 
vacuum tube, and, therefore, the phase 
angle of the thyratron grid voltage, it 
is ‘possible to control the average cur- 
rent through the armature and the speed, 
without encountering the poor speed 
regulation obtained by inserting resist- 
ance in the armature circuit of a motor. 
The principal advantage gained by the 
use of this circuit, however, is the re- 
duction in the power handled by the 
delicate contacts to a negligible amount, 
since they are called upon to handle 
only the low voltage and negligible cur- 
rent needed by the vacuum tube grid 
circuits. This power is much less than 
that needed by even delicate relays and 
insures the contacts an indefinite life 


without filing or polishing. In addi- 
tion, there are no noisy relays with con- 
tacts to burn or stick. 

Due to mechanical defects requiring 
numerous changes and adjustments, the 
Ariel controller has not been in opera- 
tion a sufficient length of time to permit 
any present conclusions as to whether 
or not it will meet the 
claims. 

In general the automatic frequency 
controller is a sensitive mechanism that 
compensates for the inherent speed drop 
characteristic of the governor without 
removing the characteristics which give 
it stable load distribution, and it does 
not remove the over-speed protection 
which the governor provides. 

The automatic load controller holds a 
unit on any set load but does not pre- 
vent the governor from responding mo- 
mentarily in case of trouble, as would 
be true if the governor were set on its 
load limit. In operation, the load dial 
is rotated to the desired value and the 
controller sends impulses to the 


a 


manufacturer’ 


TOV- 
ernor synchronizing motor to hold it 
on the desired load setting. Any other 
unit in the station may be similarly 


operated. 

With many of the older type hydro 
units the highest efficiency comes at a 
certain point on the load curve and the 
drop in efficiency is rather rapid on 
either side. Thus, base load plants 
considerable gain can be made by hold- 
ing each unit on its predetermined load. 
To accomplish this manually would be 
extremely difficult. 

When the load swings required to 
regulate the frequency are large in pro- 
portion to the capacity of a single unit, 
any or all of the remaining units may 
be placed on automatic load dis tribu- 
an In this case, each unit has its load 
controller which measures the unit out- 
put and compares it with the master 
unit operating on frequency control. If 
these loads are not distributed in the 
predetermined ratio, each unit load con- 
troller sends impulses to its governor 
synchronizing motor for necessary cor- 
rection. 

The above covers briefly the working 
tools available for load and frequency 
control. The next problem is the proper 
application of these tools to the inter- 
connected network of the Pacific North- 
west. 

OPERATION EXPERIENCE 

To start with, it will be well to record 
our operating experiences up to the 
present. 

In October, 1931, a temporary Leeds 
& Northrup frequency controller was 
installed at Ariel plant. This installa- 
tion was made by S. Logan Kerr, re- 
search engineer for the I. P. Morris & 
De La Vergne, Inc. Following this in- 
stallation, Mr. Kerr in conjunction with 
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utility engineers and operating men 
made tests and studies throughout the 
Northwest. 

It was found with the Northwest sys- 
tem operating alone, that the frequency 
could be kept within a band of about 
.05 cycles excepting at the noon drop 
and the 1:00 o’clock pick-up. 

When the Northwestern Electric and 
Portland General Electric systems are 
tied together and operating principally 
on hydro the Ariel plant takes all the 
swings of both systems. The frequency 
on the P. G. E. Co. system is steadied 
and the swing on the N. E. Co. system is 
slightly increased. The operation of 
these two combined systems is entirely 
satisfactory, the maximum swing being 
about .10 cycle. 

With N. E. Co., P. P. & L. Co., W. W. 
P. Co., and P. S. P. & L. Co. all tied 
together it was necessary to make the 
control point at Long Lake, as the Ariel 
controller if left on would take the 
major portion of the load swings on the 
W. W. P. Co. and the P. S. P. & L. Co. 
system which were in excess of the 
power capacity setting of the oil 
switches on the Condit-Union Gap tie, 
which is now operated at 66 kv. al- 
though built for 110 kv. With this 
combination and Long Lake handling 
the frequency control, a variation of 
approximately 2,000 kw. resulted on 
the Condit-Union Gap tie for each .10 
cycle change in speed. 

With N. E. Co., P. P. & L. Co., W. W. 
P. Co., P. S. P. & L. Co., and M. P. Co. 
all tied together, when Morony plant 
was called upon to regulate speed for 
the entire system each .10 cycle change 
in speed would cause a fluctuation of 
over 13,000 kw. on the tie line at 
Burke. If the speed regulation was 
shared by Long Lake the swing at 
Burke was around 7,500 kw. for .10 
cycle change. If the P. S. P. & L. Co. 
and the P. P. & L. Co. were cut loose 
from the W. W. P. system the swing at 
Burke was reduced to about 3,000 kw. 
for .10 cycle change. 


With N. E. Co., P. G. E. Co., P. P. 
& L. Co., W. W. P. Co., and P. S. P. 
& L. Co. all tied together and with speed 
control at Long Lake, we were able to 
hold in most of the time on the Condit- 
Union Gap tie but a voltage fluctuation 
of from 12 to 15 volts sometimes oc- 
curred at Yakima. At the same time, 
the voltage was normal on the W. W. P. 
system and also on the two Portland 
systems. This condition was undoubt- 
edly caused by the P. P. & L. system 
being in the middle between two large 
systems, which naturally have a ten- 
dency to twist apart. At that time the 
N. E. Co. was receiving power over the 
Condit-Union Gap tie and delivering 
power to the P. G. E. Co. In order to 
continue this interchange it was neces- 


132 


sary for the P. G. E. Co. to separate 
one or two distribution substations from 
its own system and serve them direct 


from the N. E. Co.’s bus. 


Montana Power Co. 


Late studies which apply more spe- 
cifically to the W. W. P. Co. and the 
M. P. Co. have been made by engin- 
eers and operating men of the Montana 
Power Co. and engineers in the New 
York office of the Ebasco Services In- 
corporated. I will quote Mr. J. C. 
Dow’s report verbatim on this study. 

“On October 29, 1935, a general con- 
ference was held in the Montana Power 
Co. head office in Butte to consider 
means for improving the average and 
controlling the maximum load on the 
Washington-Montana tie to increase the 
kw.-hr. delivered and decrease the fre- 
quency of separations of the systems 
due to excessive tie line load. 


“The presence of a Leeds and Northrup 
proportional step frequency controller at The 
Montana Power 50,000-kw. Morony plant in- 
dicated this plant for the load control but 
required that some indication of the load on 
the tie line be transmitted to it for this pur- 
pose. 

“Pending an investigation of methods of 
transmitting the tie line load to Morony and 
using these indications automatically to con- 
trol the Morony plant load it was decided to 
get what benefits could be obtained at the 
earliest possible moment by installing at Gold 
Creek and Morony the sending and receiving 
apparatus of a Westinghouse impulse type 
telemetering equipment which had previously 
been installed between Burke and Thompson 
Falls for a similar purpose. 

“To this end the telemetering equipment 
was sent to Great Falls where it was set up 
and adjusted to operate properly back to 
back. Carrier current equipment made up en- 
tirely of borrowed parts was then set up to 
determine the feasibility and capacity of ap- 
paratus required to transmit the impulses 
over The Montana Power existing telephone 
line from Gold Creek to Morony as the tele- 
phone circuit was too long and of such a na- 
ture that the direct current impulses emanat- 
ing from the sender and required by the re- 
ceiver could not carry over the circuit, The 
distance from Gold Creek to Morony is ap- 
proximately 130 miles, the telephone line be- 
ing of No. 8 gage hard-drawn copper but with 
various bleeder and other protective devices 
and sectionalizing switches which required 
consideration. 

“After experimental use in transmitting the 
telemetering impulses by carrier current over 
a closed circuit of power company telephone 
lines exceeding 300 miles in length with com- 
plete reliability and ample margin of power 
to permit any temporary interconnections of 
Montana Power telephone circuits, carrier 
current equipment for 20-watts output at 15,- 
000 cycles was constructed to transmit the 
impulses. The telemeter and carrier current 
sender equipment were installed on existing 
current and potential transformers owned by 
or available on existing current and potential 
transformers owned by or available to the 
power company in the Gold Creek substation 
of the Milwaukee Railway Co. and the re- 
ceiving equipment was installed at Morony. 
After various relay adjustments to overcome 
radio interference locally at Gold Creek the 
device functioned reliably producing at Mor- 
ony a graphic record of the kilowatts deliv- 





ered to the power company’s system at Gold 
Creek. 

“While this equipment was being assembled 
and installed, the Leeds and Northrup fre- 
quency controller at the Morony plant was 
modified slightly to make it responsive to tie 
line load changes as well as system frequency 
changes. The actuating element in the fre- 
quency controller is a sensitive galvanometer 
in a wheatstone bridge circuit in which two 
of the four bridge arms are equipped with 
reactors and condensers to make the galvano- 
meter responsive to frequency changes. The 
modification consisted of opening both ends 
of the frequency controller bridge circuit, in- 
stalling in conjunction with the 25-ohm, zero 
adjustment rheostat at one end of the bridge 
an 80-ohm slide wire potentiometer mounted 
in the telemeter receiving graphic wattmeter, 
the power supply to the frequency bridge be- 
ing furnished through the sliding contact fas- 
tened to the pen of the graphic wattmeter. 
Each end of the potentiometer was then con- 
nected to its respective arm of the bridge. 

“The other end of the bridge which was 
without rheostat was then provided with a 
similar 80-ohm potentiometer connected be- 
tween the bridge arms and the manually mov- 
able potentiometer contact was utilized as the 
power supply to the other end of the fre- 
quency bridge circuit. This slide wire poten- 
tiometer was also mounted in the graphic re- 
ceiver wattmeter in such a manner that the 
pointer on the slide wire referred to the same 
scale as the moving pen on the graphic watt- 
meter. It will be seen that a change in tie- 
line load would shift the sliding pen contact 
on the first potentiometer unbalancing the fre- 
quency bridge causing a change in load on 
the Morony plant which in turn would bring 
the tie line load back to the intended point. 
It will be seen also that in moving the manu- 
ally controlled contact on the second poten- 
tiometer from one part of the scale to another 
the frequency bridge would be unbalanced 
which would automatically produce a change 
in Morony plant load to bring the tie-line load 
to the new point indicated by the position of 
the manually controlled contact. These load 
controls are accomplished through the devices 
provided for controlling the load to maintain 
a constant frequency. The controller was 
therefore still sensitive to frequency control 
provided the load on the tie line remained at 
the desired point as indicated by the setting 
of the hand controlled pointer. But if the 
tie-line load shifted due to a sudden change 
in load on either system or due to a natural 
drift of load between systems, the load con- 
trol feature would overbalance the frequency 
control feature and change the load on the 
Morony plant until the tie-line load was 
brought back to the intended point, 

“The load changes so far described all 
come about through the normal action of the 
proportional step frequency controller me- 
chanism but this is too slow for occasional 
sudden changes in load. To minimize system 
separations under such conditions another 
contact was attached to the manually operated 
potentiometer contact and adjustable with re- 
spect thereto so that when a sudden increase 
in tie-line load of predetermined amount was 
indicated by the telemeter receiver the pro- 
portional step contacts would be by-passed 
and the governor control motors caused to 
operate continuously through a short adjust- 
able period of time, thus picking up sudden- 
ly approximately. 10,000 kw. on the Morony 
plant without waiting for the action of the 
proportional step device. 

“To prevent the Morony plant from closing 
its gates automatically, thus causing a system 
trip out in case of interruption of carrier 
current signals due to any kind of telephone 
line trouble or accidental opening of the cir- 
cuit, a device was provided which cut the 
controller out of service automatically under 


Electrical West—V ol. 76, No. 6 


woncoininabidie 


ccc 


aaa pte er cael elatis ae 


1a EES a 


ita Pas Raa rechs Rowy 








en- 
1er 


ge 








q 


TRANSMISSION LINE CONNECTIONS between POWER 
SYSTEMS IN THE PACIFIC NORTHWEST. 


a (SEE ite 


WOnty /, Copper, 





I 


bing 
nn est i 


ret 
a 


<a No theca Sheba 


moat Pe) 


gril Sydee Plant, orvnga bu the loland Power & Light C* - operat- 


Fig. 1—Transmission line intercon- 
nection between power systms in 
the Pacific Northwest 


such circumstances, at the same time ringing 
an alarm thus leaving control of the Morony 
gates entirely to the action of the hydraulic 
governors and notifying the operator to re- 
duce the tie-line load manually to a safe point 
until such time as the telemeter impulses 
could again be restored to normal function. 

“Fig. 2 shows a schematic diagram of the 
power lines and the telemeter telephone cir- 
cuit used in connection therewith. Please 
note particularly that the load control point 
is at Gold Creek and the tie-line which limits 
the transmission of power between the two 
systems is from East Portal to Gold Creek, 
thence to Gold Creek Junction. The circuit 
from East Portal to Gold Creek Junction is 
2/0 copper operating at 100,000 volts. There 
are several substations tapped off between 
East Portal and Gold Creek which have a 
material bearing on the maximum amount of 
power deliverable to the Montana Power sys- 
tem at Gold Creek and the liability of trip 
out at Burke when we twist off but the de- 
tails are too minute to exhibit on this draw- 
ing. 

“These devices functioned much _ better 
than we dared to hope for. 

“Studies are now being made by Mr. Mel- 
vin, Mr. Pierce and our Butte office for a 
more comprehensive and satisfactory method 
of controlling the interchange between the 
systems on a phase angle difference instead 
of a load basis which will probably still 
further increase the amount of power deliv- 
erable with a further minimization of the 
chances of trip outs.” 


Quoting further from another part 
of Mr. Dow’s report which refers to a 
preliminary report made by Mr. Pierce 
of the New York office, we learn: 


“One important point which Mr. Pierce 
brings out clearly is very generally not ap- 
preciated and even less understood. It is the 
periodic load beat between the two systems 
which is very plainly evident in the graphic 
charts at the input to the west Milwaukee bus 
at East Portal and the output from the west 
Milwaukee bus at Gold Creek. It has been 
said that the amplitude of this beat has been 
calculated to be of the order of 5,000 kw., 
presumably with frequency controllers in serv- 
ice at Morony and Long Lake. The observed 
records with the Long Lake frequency con- 
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troller only in service show an amplitude of 
5000 or 6000 kw. The observed time period 
is from two to three minutes. It appears to 
vary somewhat due to conditions which are 
not yet understood. 

“Mr. Pierce has shown that the cause of 
this beat is the fly-wheel effect in each sys- 
tem and the electrical characteristics of the 
tie-line, with the degree of accuracy of fre- 
quency control in each system having a bear- 
ing on the amplitude of the swing. The fly- 
wheel effect is the combined effect of all 
rotating equipment in each system. As the 
amplitude of this swing has an important 
bearing on the closeness of the ultimate relay 
limit which any automatic control device can 
be made to operate and as the periodicity of 
the swing is of the same general order as the 
timing of hydraulic governor action, this 
swing must be thoroughly understood and 
taken into account in any interconnection 
problem. 

“To help visualize this periodic swing the 
following mechanical simile has recently been 
proposed. Imagine two large fly-wheels rotat- 
ing on horizontal bearings without friction 
and connected by a springy shaft. As long 
as both fly-wheels rotate at exactly the same 
speed there is no twist in the shaft, but if 
one fly-wheel should be caused to slow down 
ever so slightly to a new lower speed, the 
shaft will be twisted in attempting to pull 
down the speed of the second fly-wheel. The 
torsional stress in the shaft will eventually 
bring the second fly-wheel down to the new 
slightly lower speed of the first but at the 
particular instant when this condition has 
been brought about it will be noted that the 
shaft is still strained torsionally. This tor- 
sional strain in the shaft will tend to correct 
itself by raising slightly the speed of the first 
fly-wheel and by lowering still more the speed 
of the second fly-wheel until the strain in the 
shaft is equalized but, at the particular mo- 
ment that this condition is brought about the 
second fly-wheel will have an instantaneous 
speed slightly less than the first which will 


Fig. 2—Schematic diagram show- 

ing telemeter connections for auto- 

matic load control on system of the 
Montana Power Co. 
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again cause the shaft to be strained torsional- 
ly, but in the opposite direction, until the in- 
stantaneous speed of the wheels is again made 
equal. The reversed torsional stress in the 
shaft will again cause the wheels to change 
speed relative to each other thus setting up 
an oscillation between them which will not 
die out until the energy stored in the tor- 
sional strain in the shaft is absorbed in so- 
called molecular friction within the springy 
shaft. 

“To get this thought a little more definite- 
ly in mind suppose the fly-wheels are sus- 
pended with their axes vertical and the top 
one held stationary, the lower fly-wheel being 
suspended by the springy shaft. This condi- 
tion is similar to the horizontally rotating 
pendulums in some special types of clocks. 
If the lower fly-wheel is now rotated slightly 
in either direction and then released the 
springy shaft will bring it back to its original 
position but in doing so will cause it to swing 
past the original position until the momentum 
is absorbed and the fly-wheel will then oscil- 
late back and forth around its center due to 
the springiness of the shaft until it ultimate- 
ly comes to rest after the energy put into the 
fly-wheel by moving it from its original posi- 
tion has been absorbed in friction in the 
shaft, 

“In all of the previous considerations it 
has been assumed that there are no friction 
losses other than in the springy shaft. Re- 
turning now to the original picture of two 
fly-wheels rotating horizontally and connected 
by a springy shaft we see clearly that the 
fly-wheel effect of each wheel represents the 
fly-wheel effect of its corresponding power 
system and the springy shaft represents the 
tie-line. This picture in itself is sufficient to 
indicate why there is a beat between two 
such systems when the speed of one of them 
is caused to change slightly with respect to 
the other. The amplitude of the load swing 
is represented by the torsional stress in the 
shaft at any one point and the period of the 
load swing is, of course, directly comparable 
with the period of oscillation of the fly-wheels 
with respect to each other. The torsional 
stress in the shaft is measured for that partic- 
ular shaft by the angular displacement of the 
fly-wheels with respect to each other which is 
represented by the difference in phase angle 
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of the electrical load at the two ends of a 
tie-line. 

“Continuing the simile further, suppose 
now each fly-wheel is attached to a prony 
brake representing the load in its correspond- 
ing system. Suppose also that each fly-wheel 
is being maintained in rotation by a supply 
of power which is dependent wholly upon the 
instantaneous speed of that particular fly- 
wheel. This represents the prime movers in 
that particular system. We now have the 
complete picture of two power systems each 
having its own load and prime movers which 
are controlled in their output by the instan- 
taneous speed of each particular system, the 
two systems being connected with a tie-line 
which is small in comparison with the ca- 
pacity of the two systems. The ultimate 
strength of the springy shaft represents the 
lay down point of the tie-line. A safety notch 
cut in the springy shaft to make it break 
at one point instead of anywhere is compar- 
able to a relay which would open the tie-line. 
Small intermediate fly-wheels strung along the 
shaft represent intermediate rotating equip- 
ment such as in the Milwaukee substations. 
Their fly-wheel effect is infinitesimal com- 
pared to the capacity of the tie-line but the 
prony brakes accompanying each such inter- 
mediate fly-wheel have an important bearing 
on the torsional displacement of the shaft as 
has also the regeneration delivered to them 
upon occasion which likewise represents a 
small intermediate supply of power. 


“To transmit power continuously from one 
fly-wheel to the other a continuous torsional 
displacement of the shaft must be maintained 
which is accompanied by a _ corresponding 
angular displacement of the two fly-wheels 
with respect to each other. Superimposed 
upon this angular displacement will be the 
oscillatory displacement due to the springi- 
ness of the shaft but the sum of the instan- 
taneous values of the continuous and oscil- 
latory displacements must not strain the 
safety notch beyond its ultimate limit. The 
amplitude of the periodic swing places a very 
definite maximum limit on the amount of 
power which can be transmitted continuous- 
ly over any particular springy shaft, and this 
limit is dependent upon the inertia of the two 
fly-wheels as well as upon the characteristics 
of the springy shaft. Also it is conceivable, 
and the graphic charts seem to indicate, that 
harmonics of this periodic swing may be pre- 
sent, The pronounced tendency to a peaked 
instead of a sine curve for the periodic load 
swing is a little unfortunate in that it causes 
a greater peak for a few seconds—plenty of 
time for a relay to operate—than would be 
the case if the swing were a true sine curve 
or, better yet, a flat-topped curve. Unequal 
fly-wheel effects in the two systems or varia- 
tions in fly-wheel effect from time to time 
probably have a bearing on the fundamental 
as well as the harmonic beats. 


“A good conception of this simile will 
make it possible to carry still further various 
thoughts in connection with the degree of 
controller responses, the degree and timing 
of governor responses, the speed with which 
load is applied and dropped in the respective 
systems and various other matters but, to get 
the conception of the oscillatory swing of the 
two systems, it is not necessary to consider 
anything further than the two rotating fly- 
wheels connected by a springy shaft. With 
this conception thoroughly in mind and with 
the foregoing remarks comparing it with act- 
ual tie-line conditions the simile can prob- 
ably be dispensed with and thoughts confined 
to the actual electrical and mechanical condi- 
tions, bearing in mind that the only gover- 
nor responses which enter the picture are in 
plants with sensitive frequency controllers, as 
all other governors must be made slow enough 
so they do not respond within the limits of 
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the sensitive controllers or they will at times 
tend to nullify the sensitive controllers when 
the latter are modified for use also as tie- 
line load controllers. 


“it might be said further that this same 
condition of a springy shaft connecting two 
large systems is also present in the lines con- 
necting any two power plants, but such lines 
within a unified system are so “stiff,” that is, 
they have so little spring, that the torsional 
vibrations are so infinitesimal that they are 
not observed and do not cause any problems. 
Stiffening of a tie-line will produce exactly 
the same results making unnecessary careful 
tie-line control because, under such conditions 
it will be possible to set the tie-line circuit 
breakers high enough to take care of load in- 
terchanges necessary to cause proper gover- 
nor action without reaching the ultimate limit 
of the safety notch in the springy shaft.” 


FuTURE POSSIBILITIES 


Passing from our experience record 
we are next faced with what the future 
will bring forth. Load growth over the 
combined network is a foregone con- 
clusion. The rapidity of growth can- 
not be foretold at this time with any 
degree of accuracy. But for our prob- 
lem it matters very little, as ultimately 
we must provide for considerable inter- 
change between all the systems in- 
volved. To take care of this interchange 
what must be done? Of first impor- 
tance is that each system put its own 
house in order. That is, each system 
must individually control its frequency 
band within close limits. If this is 
done, the problem of operating all parts 
of the network as a unit is more than 
half solved. Next in importance is the 
choice of the proper plant for acting as 
master controller and the proper zon- 
ing of the individual system controllers. 
Following this will be a multitude of 
problems that will require a lot of en- 
gineering study and operating tests to 
round out a smooth and economic run- 
ning network. 


One of the first events for our con- 
sideration will be the completion of the 
Bonneville propect, which will bring 
in 86,400 kw. of additional capacity. 
This plant will tie in with the P. P. & 
L. Co., the N. E. Co., and the P. G. E. 
Co. The bus voltage at Bonneville will 
be held constant, and the voltage of de- 
livery points will be varied with tap 
changing transformers until loads of 
sufficient capacity are reached that syn- 
chronous condensers become necessary. 


Following this event, if considerable 
power goes East over the Condit-Union 
Gap tie, this line would be cut over to 
110 kv. When this is done the link be- 
tween the Portland systems and the net- 
work eastward will be greatly strength- 
ened and stabilized. 


The control of load over individual 
tie lines may take on several different 
forms, depending upon what particular 
operation we wish to accomplish. The 
tie may be held near a constant fre- 





quency regardless of load fluctuation. 
The tie may be held near a constant 
load regardless of frequency fluctuation. 
The tie line controller may momentar- 
ily assist the master controller in fre- 
quency regulation and then gradually 
assume the regulation tie line load. 
This is known as the “tie line load bias 
control.” 

Probably the most valuable tool now 
being used by several power systems is 
the application of remote metering by 
carrier current to secure automatic load 
control at desired points and also to 
give the load dispatcher a clear picture 
of what is taking place out on the sys- 
tem. 

Another phase of the problem not yet 
specifically mentioned is steam turbine 
governors, which are much more sensi- 
tive than hydro ‘governors even with 
automatic frequency control attached. 
Hence, steam turbines will grab a load 
increase first but will gradually drop a 
proportional amount to the automatical- 
ly controlled hydro unit. If the steam 
turbine has an automatic frequency 
controller itself, it will grab the load 
and hold it. 

If steam turbines are to be operated 
as standby in conjunction with a large 
network of hydro power automatically 
controlled, it may become necessary to 
change governor springs or take some 
other means of making the steam tur- 
bine governors more sluggish in order 
to secure satisfactory performance. 

A great deal of progress has been 
made in the solution of problems in- 
volved in automatic load and frequency 
control in large interconnected systems, 
but there is still plenty of room for im- 
provement. There has been some solu- 
tion conceived for most every function 
of operation but in many cases the 
methods used are complicated and 
crude in their performance. 

It is my belief that the load and fre- 
quency control apparatus of the future 
will be as much advanced over present- 
day apparatus as the present-day radio 
is superior to radios of the early de- 
velopment stage. 


Discussion 


By C. E. CANNON 
The Washington Water Power Co. 


REQUENCY controllers of both the 

instantaneous type and the accumu- 
lated time error type have been used for 
controlling frequency on independent 
power systems for a number of years. 
No great difficulties were encountered 
in this application. However, when an 
attempt was made to secure accuraté 
frequency control and regulate load dis- 
tribution over a large interconnected 
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network, many difficulties were encoun- 
tered. With frequency control at one 
station on the interconnected system, all 
load changes were taken by that station, 
with resulting fluctuations in the tie-line 
loads. With frequency control at more 
than one point on the interconnected 
network, serious difficulties were en- 
countered which indicated that a modi- 
fication of the equipment was necessary 
in order to accomplish satisfactory fre- 
quency control and tie-line load control. 

Various ideas have been advanced to 
meet the dual requirements. In the fol- 
lowing discussion two systems intercon- 
nected by a single tie line will be used 
as an example. Foremost among the 
schemes proposed to accomplish both 
frequency and tie-line load control are 
the following: 


ScHEME 1. Straight frequency con- 
trol on System A, with the frequency 
controller on System B biased by the 
tie-line load. This scheme requires a 
means of transmitting an indication of 
the tie-line load to the frequency con- 
troller on System B. 

SCHEME 2. Frequency controllers on 
Loth Systems A and B biased by the tie- 
line lead.. This scheme requires a 
means of transmitting an indication of 
the tie-line load to the frequency con- 
trollers on both Systems A and B. 

SCHEME 3. Straight frequency con- 
trol on System A and load control on 
System B to hold constant tie-line load- 
ing. This scheme requires a means of 
transmitting an indication of the tie- 
line load to the load controller on Sys- 
tem B. 

ScHEME 4. Frequency controllers on 
both Systems A and B with selective 
blocking. This scheme requires a means 
of indicating high and low conditions 
of the tie-line load at the frequency 
controllers on both Systems A and B. 

SCHEME 5. Recently it has been pro- 
posed to use phase angle rather than 
load indication for the control of tie- 
line loading. This scheme can be ap- 
plied to any of the above four methods 
by substituting phase angle indication 
for load indication. 

Each of the schemes outlined above 
can be applied by making certain modi- 
fications to existing frequency control 
equipment. For instance, Scheme 1 
above has been applied, with encourag- 
ing results, by Mr. Dow and his asso- 
ciates for controlling the interchange of 
power between The Washington Water 
Power Co. and the Montana Power Co. 
However, certain difficulties have been 
encountered which are not well under- 
stood. 

It might be well to point out here 
some of the factors which cause changes 
in tie-line loading. Obviously if two 
power systems, each having a constant 
load and constant output of prime 
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mover were connected together, the tie- 
line load should remain reasonably con- 
stant. Unfortunately these ideal condi- 
tions are not often realized, and changes 
in the tie-line load do occur, due to one 
or more of the following causes: 

1. Slow load changes on either sys- 
tem. 

2. Sudden load changes on either 
system. 

3. System faults. 

4. Unnecessary governor action. 

5. Hunting or lack of coordination 
between frequency controllers. 


The effect of each of these factors on 
the interconnected operation of two sys- 
tems with frequency and tie-line load 
control will now be considered. 

1. Slow changes in load on the in- 
terconnected systems will cause both the 
frequency and tie-line load to change 
very slowly. Therefore, the frequency 
and tie-line load controls will detect 
and correct for these changes as they 
occur, maintaining the frequency with- 
in such close limits that no governor 
action will be required. 

2. With sudden load changes the 
conditions are quite different. It has 
been calculated that a sudden change in 
load of 20,000 kw. on the intercon- 
nected systems of the Puget Sound 
Power & Light Co., The Washington 
Water Power Co., Pacific Power & Light 
Co. and the Montana Power Co. will 
cause a change in frequency of approxi- 
mately 14 cycle per second. This is a 
sufficient frequency change to cause gov- 
ernor action to take place on practical- 
ly all generating units before the fre- 
quency and tie-line load controllers 
come into operation. The result will 
be a swing in tie-line load accompanied 
by an oscillation in the flow of power 
between companies, the period of which 
will be in the range of 1 to 5 seconds. 
After a time interval which will depend 
upon the speed of response of the tie 
line-load control, normal interchange 
of power will be restored over the tie 
line. Among sudden load changes 
which may prove disturbing to inter- 
connected operation are the following: 


a. Electric railway loads with re- 
generative braking. 

b. Mine hoist loads of a definitely 
periodic nature. 

c. The noon hour load cycle. 


3. System faults cause a reduction 
in the synchronizing power between 
systems which may result in tie-line 
outage due to instability. This subject 
has been well covered elsewhere and is 
not within the scope of this discussion 
except to point out the fact that system 
faults which do not cause tie-line out- 
ages result in severe oscillations in the 
power flow between interconnected sys- 
tems. 


4. Unnecessary action or hunting of 
governors will cause changes in the tie- 
line loading. These may be caused by 
wear of the governor mechanism or im- 
proper adjustment of the governors and 
usually cause a definite frequency of 
power oscillation which may be cumu- 
lative and very detrimental to intercon- 
nected operation. 

5. Frequency controllers and load 
controllers which are improperly ad- 
justed may cause fluctuations in the tie- 
line load. These are usually of a rather 
long period and may be very difficult to 
diagnose and remedy. 

Many of the disturbing features which 
have been encountered in tie-line load 
control may be explained by the influ- 
ence of factors 4 and 5 above. The 
initiating factors are usually those listed 
under 2 and 3 above. The complexity 
of the problem is well illustrated by the 
mechanical analogy of the springy shaft 
and flywheels together with their prony 
brakes and prime movers. 

As pointed out in the paper by Mr. 
LeFever, the results with frequency con- 
trol and tie-line load control in the 
Northwest have been encouraging. 
Much. remains to be accomplished be- 
fore the results are entirely satisfactory. 
The equipment itself is in the experi- 
mental stage and is somewhat difficult 
to maintain due to its complexity and 
multiplicity of moving parts. These ex- 
perimental installations will provide 
much valuable data for future guidance, 
but the trend should be toward sim- 
plification. 


However, it should not be expected 
that the problem will be solved entirely 
by the invention or development of bet- 
ter equipment. The future will prob- 
ably prove that, regardless of the type 
of frequency and load control equip- 
ment developed, the achievement of 
satisfactory results will require intelli- 
gent coordination of the various units 
of the interconnected system and care- 
ful selection of the type of control best 
suited to each individual problem. 

The following check list is offered 
in the hope that it may prove helpful in 
improving the service being obtained 
with the present equipment as well as 
to point out desirable future develop- 
ments. 


1. The governors on the individual 
prime movers should be properly main- 
tained and correctly adjusted to prevent 
hunting and unnecessary governor ac- 
tion. 


2. In general, where frequency con- 
trollers are used, the governors need 
not and should not be made as sensi- 
tive to frequency changes as would 
otherwise be desirable. 

3. Some modification may be re 
quired on steam turbine governors in 
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order to make them less sensitive to 
small frequency changes. 

4. Where one system with a relative- 
ly stable load curve is interconnected 
with a system having severe load fluc- 
tuations, the system with the stable load 
should have the governor set for less 
sensitivity and greater inherent speed 
drop. 

5. The frequency controlling equip- 
ment should be properly adjusted to in- 
sure that it is non-hunting. 

6. If more than one unit is under 
frequency control, adjustments should 
be made to insure that there is no hunt- 
ing between the units under frequency 
control. 

7. The type of tie-line load control 
should be selected with due regard to 
the requirements imposed by the char- 
acteristics of the systems to which it is 
to be applied. 

8. Some systems having very large 
fluctuating léads indicate the necessity 
for a tie-line load control which will re- 
spond very rapidly and yet be inherent- 
ly non-hunting. This, as yet, has not 
been satisfactorily developed. 

9. The greatest difficulties in tie- 
line load control will come from the 
necessity of operating the tie-line near 
its maximum stable limit. Under these 
conditions the tie-line fluctuations must 
be held to a minimum. 

10. When a tie-line is not required 
to operate near the maximum power 
limit, it is neither necessary nor desir- 
able to hold the tie-line fluctuations 
within narrow limits except for experi- 
mental purposes or to meet contractual 
requirements. 

ee 


Discussion 


By NATHAN COHN 
Leeds & Northrup Co. 


R. LEFEVER’S paper and the 

printed discussions of Messrs. 

Dow, Pierce and Melvin are 
constructive contributions to a problem 
that is commanding the increased atten- 
tion of interconnected-power-system op- 
erators throughout the country. Con- 
tinued extension of system interconnec- 
tions has emphasized the need for reg- 
ulating the power interchange over in- 
tervening ties, and in many instances 
it has been found desirable to allocate 
this task to the continuous supervision 
of automatic controllers. 

Here in the Northwest, where exten- 
sive interconnections are the rule, the 
matter of automatic control has justly 
received the close attention of system 
operators, and the operating results re- 
ported in Mr. LeFever’s paper, particu- 
larly those relating to the tie-line load- 
bias operation of the frequency control- 
ler at Morony, are of real interest. So 
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too is the novel phase angle method 
proposed by Pierce and Melvin. 

Mr. LeFever mentioned briefly some 
of the tools that have been developed 
to aid in the automatic regulation of 
tie-line interchanges, and in consider- 
ing the possible further extension of 
automatic control to the interconnec- 
tions of this area, it may be of interest 
to examine a little more in detail just 
what some of these tools are, and how 
they have been applied elsewhere. It 
is of course recognized that the tie-line 
problems of a given system are specific 
to that system, and local conditions 
must dictate the best approach to a sat- 
isfactory solution. The relative sizes 
and inherent regulating characteristics 
of adjacent systems, the nature and ex- 
tent of load swings, the capacity of the 
tie line, the distances involved, and spe- 
cial local conditions like the presence 
between the Washington and Montana 
systems of variable mobile loads and 
generating plants—all of these factors 
and others must be considered in arriv- 
ing at a suitable control plan. On the 
other hand, many of the major control 
objectives are common to various in- 
terconnected systems, and it is on some 
of the aspects of the general problem 
that I should like to comment. 

It may be helpful to review briefly the 
possible functions of a tie line connecting 
two operating companies. The tie may 
serve solely as a means of energy trans- 
fer, the rate of transfer to be held con- 
stant at any particular time, and the 
systems on each side of the tie to take 
care of their own regulation. Again, it 
may serve as a link for cooperative reg- 
ulation between the two systems, each 
system making its regulating capacity 
available to the other when required 
and energy transfer remaining a purely 
secondary consideration. Then there 
may be any gradation between these 
two extremes, wherein energy transfer 
at a given rate is a fundamental pur- 
pose, but the rate is permitted to deviate 
up to a predetermined amount for an 
essentially predetermined time when- 
ever cooperative regulation is required. 

When automatic control is applied, it 
may be arranged to aid in carrying out 
just one of these functions or, if daily 
or seasonal variations in local condi- 
tions so require, it should be sufficiently 
comprehensive to permit ready adapta- 
tion to any of the other types of tie-line 
operation. It is important too that the 
automatic control in regulating tie-line 
loading take no action that will result in 
hunting or swinging between the adja- 
cent systems. 

Consider first the case in which en- 
ergy interchange over the tie at as con- 
stant a rate as possible is the objective. 
Theoretically, if the system on each side 
of the tie could instantaneously and 





exclusively respond to and correct for 
the load changes originating in its own 
area, fluctuations in tie-line load would 


be avoided. 


MECHANICAL ANALOGY 


This can perhaps be demonstrated by 
utilizing the excellent fly wheel, springy 
shaft analogy described by Mr. Dow. 
Assume a steady state with the springy 
shaft having a torsional displacement 
corresponding to the desired power 
transfer. Now if the prony brake pres- 
sure, representing system load, is va- 
ried on one of the fly wheels, there 
would be no change in the torsional 
displacement of the shaft if the power 
input to that fly wheel could instanta- 
neously be varied by the same amount. 
Similarly, if the energy input to the 
other fly wheel could continuously be 
varied in response to changes in its 
prony brake pressure, and ignoring for 
the moment in this theoretical analogy 
such matters as inertia and time delay, 
then there would result a stable system 
rotating at a constant speed, with con- 
tinuous changes in the level of energy 
input to each fly wheel, but with an un- 
changing torsional displacement of the 
springy shaft. 

In practice, whatever control system is 
used should be so patterned as to per- 
mit the closest possible approach to the 
theoretical ideal. Where steady tie-line 
load interchange is desired then, the 
controllers should allocate generation 
changes in so far as is possible to that 
system wherein the load change oc- 
curred. It may appear to be asking a 
lot of an automatic device to require 
it to divine the origin of a load change 
on a large interconnected system, but 
actually a straightforward combination 
of speed and load responsive instru- 
ments can accomplish this requirement 
and can serve as the source of regula- 
tory impulses to governor synchroniz- 
ing motors. 

Such controllers can, it must be rec- 
ognized, only act as the origin of the 
regulating action. The over-all control 
result will be dependent to a large ex- 
tent on the ability of the turbines and 
the system as a whole to respond to 
control action, but well designed con- 
trollers should match themselves to sys- 
tem characteristics and should yield the 
very best regulation of which a given 
system is capable. 


SELECTIVE FREQUENCY CONTROL 


The term “Selective Frequency Con- 
trol” has been applied to the control 
arrangement that provides block-load 
tie-line control by endeavoring to keep 
load changes in the area wherein they 
originate. A station operating on this 
type of regulation is equipped with a 
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conventional frequency controller, the 
impulses from which, however, are not 
taken directly to the governor-speed 
adjusting motor, as in the case of a 
straight speed regulating station. Rather, 
the impulses enroute to the governor 
are first taken through selective “high” 


and “low” contacts in a wattmeter 
which is arranged to continuously tele- 
meter the tie-line load. A change in 
system speed indicates a change in load 
somewhere on the system. Corrective 
impulses immediately originate in the 
frequency controller, but they can get 
through to the governor only if permit- 
ted to do so by the selective contacts 
in the tie-line wattmeter, and the watt- 
meter will permit to be effective only 
those impulses which will not cause tie- 
line load to deviate from normal. 

Thus the frequency controller at this 
station will tend to respond effectively 
only to those load changes occurring 
in its own area. In so doing it will 
hold tie-line load at the desired con- 
stant value provided that regulating sta- 
tions at the other end of the tie are 
properly equipped to prevent them from 
taking control action which would upset 
the tie-line load. 


Loap-Bras ConTROL 


When cooperative regulation between 
systems, rather than a rigid tie-line 
loading, is the operating objective, the 
control arrangement that has _ been 
termed “Tie-Line Load-Bias Control” 
may be used. Adjacent systems then 
help each other in absorbing large load 
changes regardless of where on the sys- 
tem they originate. Such action will 
result in intentional fluctuations in tie 
line loading, which are, however, essen- 
tially temporary, since the control op- 
erates to ultimately bring the tie-line 
loading back to a predetermined value. 
It is customary to arrange the control 
so that the extent of variations in tie- 
line loading incident to cooperative 
regulation can be limited with respect 
to the available spare capacity of the 
tie line, while the time required to re- 
turn tie-line loading to its nominal 
value can be adjusted with respect to 
the rate at which the other system fin- 
ally can absorb all of its own load 
changes. 

Utilizing again Mr. Dow’s fly wheel 
analogy, “Tie-Line Load-Bias Control” 
might be demonstrated by permitting 
the power input to both fly wheels to 
vary in response to variations in prony 
brake pressure regardless of in which 
prony brake the change occurred. With 
fly wheels thus helping each other ab- 
sorb braking changes, variations in rota- 
tional speed would be minimized, but 
each time one fly wheel aided the other 
there would be a corresponding change 
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in the torsional displacement of the 
springy shaft. 

Gradually, after the initial speed 
change had been arrested and corrected, 
the power inputs to the fly wheels 
would be varied: the one slowly in- 
creasing as the other slowly decreased, 
until the fly wheel related to the prony 
brake that had been altered had ab- 
sorbed all of the braking change, 
while the power input to the other wheel 
and the torsional shaft displacement 
had returned to their respective initial 
values. If a large braking change oc- 
curred while the fly wheels were making 
their incremental opposing secondary 
corrections, both wheels would none 
the less respond again to the new 
change, helping each other absorb it 
to an extent that should be adjusted so 
as not to exceed the setting of the safety 
notch on the springy shaft. 

In applying the “Tie-Line Load-Bias 
Control” method, the same watt-tele- 
meter that actuated the contacts for 
“Selective Frequency Control” can be 
equipped with the attachments required 
for the biasing operation. Further, 
ready means can be provided for setting 
at will the amount of the “bias,” be- 
tween the limits of a shallow slope 


that virtually corresponds to flat speed 
control, to a steep slope that is almost 
equivalent to block-load tie-line control. 


SysTEMS OPERATING 


A number of installations of this type 
of control equipment have been made 
on interconnected power systems in the 
East, Middlewest, and South, and re- 
sults, in so far as the problems en- 
countered on those particular system are 
concerned, have been gratifyingly good. 
In a number of instances, both the “Se- 
lective Frequency Control” and _ the 
“Tie-Line Load-Bias Control” have been 
built into a single control unit. A selec- 
tor switch enables the operator to readi- 
ly select at will either type of control. 
Thus the regulating station is equipped 
with a flexible control system which is 
always ready to operate in that fashion 
that is best suited to the prevailing con- 
ditions. 

With the great interest now being 
shown by power companies in automatic 
control for interconnected networks, 
it is inevitable that there should be 
rapid and continuous progress in this 
field. The work being done in this area 
will aid considerably in speeding the 
ultimate solution of the problem. 


Accident Experience of Member 


Companies 


By J. D. ELLIS 


Northwestern Electric Company 


CCIDENT data for 1935 were re- 
ceived from twelve member com- 
panies of the Northwest Electric 

Light and Power Assn. Data include 
only accidents involving personal in- 
jury which caused lost time other than 
time lost on the day of the accident. 
National Safety Council scale of time 
charges were used for fatalities, and for 
the injuries causing either partial or 
total permanent disabilities. The time 
charged for temporary disability was 
the actual number of the employees’ 
regular working days missed. The total 
number of man-hours of exposure was 
taken from payroll records when avail- 
able; if not, it was estimated from aver- 
age number of employees and average 
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* Report of Accident Prevention Subcommittee, 
Engineering & Operation Section, Northwest 
Electric Light & Power Association, for presenta- 
tion at 1936 Annual Section Meeting. 

+J. D. Ellis, Northwestern Electric Co., Chair 
man; British Columbia Electric Railway Co., A. 
Vilstrup; The California Oregon Power Co., S. 
M. Bullis; Eastern Oregon Light & Power Co., 
B, F. Lentz; Grays Harbor Railway & Light Co., 
W. C. Kidder; Idaho Power Co., E. A. Woodhead ; 
Mountain States Power Co., M. Ebbe and Walter 
Smith; Pacific Power & Light Co., G. I. Drennan; 
Portland General Electric Co., E. D. Searing; 
Puget Sound Power & Light Co., R. S. Maxwell 
and H. G. Winsor; Utah Power & Light Co., W. 
ae The Washington Water Power Co., J. B. 

en. 


* 


hours worked per week. National Safe- 
ty Council standard rules for computing 
accident frequency and severity rates 
were used as follows: 


Frequency Rate — 
Number of disabling injuries < 1,000,000 


Number of man-hours of exposure 
Severity Rate — 

Total time charges X_1,000 
Number of man-hours of exposure 








The accident data received was tabu- 
lated in four different classifications, 
namely: occupational, cause, type of ac- 
cident, and nature of injury. 


SUMMARY 


With only one and a half million 
more man-hours worked in 1935 than 
in 1934, the same twelve reporting 
companies had an increase of 36 dis- 
abling accidents with an increase of 21,- 
351 days lost-time charged. This in- 
crease represents an increase of 7.1 per 
cent in frequency rate and 19.9 per cent 
in severity rate over those of 1934. A 
total of fourteen fatal accidents which is 
an increase of 27.3 per cent is largely 
responsible for the large increase in sev- 
erity rate. 

It can be noted from the summary of 
yearly rates that this is the first year 
since 1929 that the reporting companies 
of the Northwest Section have not made 
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; Lost Time Acciden 
r 1981 1932 1933 
: No. Companies Submitting 
‘ Detailed Report ........ 7 6 10 12 
‘' I. Generation & Transformation 
1.1 Construction & Maintenance 
1.11 Bldgs. & Structures 
| : 1.111 Supervisors 
i 1.112 Skilled Workers. 
1.113 Laborers 
1.12 Electrical Equipment 
1.121 Supervisors .... 
| 1.122 Skilled Workers. 
‘ 1.123 Laborers 
1.13 Hydraulic Equipment 
; ’ 1.131 Supervisors .... -- aa = 2 
1.132 Skilled Workers. os aa 4 4 
1.183 Laborers ...... ll 3 16 14 
1.14 Steam Equipment 
1.141 Supervisors .... .-- se wb ss 
> + 1.142 Skilled Workers. .. un oe 1 
: 1.148 Laborers ......- ‘a re 2 
1.15 Mechanical Equipment 
1.151 Supervisors .... .«. ea os 
1.152 Skilled Workers. 3 1 4 
1.153 Laborers ....+++ «- 1 ad 1 
; 1.2 Operation 
: 1.21 Hydro Plant 
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1.214 Helpers 
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1.223 Boiler Rm. Opr. 12 
1.224 Elec. Operators. 3 
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1 1.226 Laborers ....... 15 4 
1.23 Substations 
‘ 1.231 Supervisors .... -- oo 
. . 1.232 Operators ...... 6 1 
1.233 Helpers ‘ 
Il. Transmission & Distribution 
2.1 Construction & Maintenance 
2.11 Overhead 
aA 2.111 Supervisors .... 4 2 1 1 
7 2.112 Linemen .....- 55 26 26 70 
2.118 Groundmen .... 45 13 18 22 
2.114 PatroJmn Maint. .. as - a 
2.115 Truck Drivers... 5 3 8 6 
; 2.12 Underground 
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HH 2.23 Service 


2.231 Supervisors .... «- es 
2.232 Meter Installers 4 3 
2.238 Instrument and 
Appliance Testrs 4 2 
2.234 Appl. Installer... 7 3 
‘ 2.235 Troublemen ... 4 
2.286 Truck Drivers... .. o< 
III. General 
3.1 Stores & Storeyards 
$.11 Supervisors .....+- - 
3.12 Stores Employees 6 1 
3.13 Repairmen .....-. -- ‘ 
3.14 Truck Drivers... 2 
+ @# 3.2 Transportation 
a , 8.21 Supervisors ..+++ «+ es ee 
8.22 Garage Chauffeurs .. ow 
3.23 Garage Mechanics .. . 
3.24 Mech’s’ Helpers... .. o* ee ot 
3.25 Truck Drivers... .. °> 1 
8 Engineers & Surveyors (Field) 
8.81 Supervisors 1 
8.82 Engineers ...... e ee 
3. 
3. 
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$3 Instrument Men. .. ee 6 
$4 Chainmen and 

Stakemen 
85 Laborers .. 


cooce of ee ee 1 


3.86 Truck Drivers... .. ° 

3.4 Buildings (Other oe Gen. 
» * 8.41 Supervisors .... ° oe 
8.42 Skilled Workers. os ee 

3. . 


3.5 Shops 
3.51 Supervisors 
3.52 Skilled 
3.53 Helpers 
J 3.54 Laborers 
, 3.6 Office 
3.61 Executives and 
Superintendents .. oe ee 1 
3.62 Engineers and 
Draftsmen ...:.+ «+ 
3.63 Accountants, 
Bookkeepers, Clerks, 
and Stenographers.. .. ae “< 2 
8.64 Meter Readers, 
Bill Distributors, & 
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Messengers .....-. 5& 7 6 a 
3.65 Salesmen and 
Collectors ..cccesse 1 se ee oe 
s f TOTAL. ....<<- 257 108 146 220 
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Table I—Occupational Accident Classification for Person 


1935 1931 1932 
12 7 6 
as os 6 

3 15 3 
7 73 128 
oa 6 os 
5 6,057 64 
5 ae “s 
3 
3 as a4 
31 144 18 
3 
1 
os 74 4 
2 oe 8 
1 17 ve 
4 21 6,040 
2 a ss 
5 6,147 42 
a 6,000 7 
1 oe 84 
1 4,422 54 
1 14 ob 
2 21 as 
2 219 41 
4 78 90 
1 12 aa 
6 91 57 
62 25,840 2,471 
39 7,601 6,461 
2 + os 
3 111 79 
“es 49 ae 
1 os 3 
1 on < 
1 182 
-. 98,599 
1 a ae 
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2 12 ° 
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1 61 6,159 
2 78 34 
4 89 10 
9 6,075 183 
4 48 ‘9 
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= 83 
‘I ‘ 
os 15 ee 
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43 a 
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2 i 
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4 66 83 
6 2 ee 
256 73,865 22,164 
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a reduction in the frequency of acci- 
dents. This is the second consecutive 
year that there has been an increase in 
the severity of accidents of this section 
which has been due to the increase in 
fatal accidents. 

The occupational classification shows 
that linemen and groundmen continue 
to have the majority of the accidents. 
In 1935, these two groups had 101 acci- 
dents, eight of which were fatal, causing 
in all, 52,62014 days lost-time. Hydro 
plant construction and maintenance 
laborers had 31 accidents, which caused 
416 days lost time. 

The statement that a careful workman 
is the best safety device is proven by 
the fact that employees’ carelessness 
was charged with the greatest number 
of accidents for the year, amounting to 
48, with 12,4611%4 days _lost-time 


Table I]—Accident Cause Classification 
for Twelve Companies Reporting, 1935 


No.of Days 
Accidents Lost 
I. Supervisory Responsibility 
A. Instructions 
1. Total absence of in- 
structions or training 


2. Erroneous instruction 
or training ......... 
8. Inadequate instruction 
or training ...... eee 4 269 
B. Discipline 
1. Lack of disciplinary 
rules and measures.. .. ai 
2. Failureofenforcement 1 6,000 
C. Working Practices 
1. Contributory negli- 
DE scovscedccvess 6 T588% 
2. Undue haste ..... eee 1 49 
8. Hazardous chances... 6  6,021% 
5. Insufficient help .... 7 195 


D. Working Conditions 
1. Improper storage of 
material ....cccece- 1 om) 


2. Congestion of passages 
and working areas.. 2 68 
8. Poor illumination ... 1 66 
4. False economy (sacri- 
ficing safety) ....... ‘ 
5. Hazardous working 
conditions ........-++ 15 6,498 
E. Planning and Laying Out 
of Operations 
1. Defective design .... .. eee 
2. Improper methods ... 6 12,042% 
F. Protective Devices 
1. Absence of protective 
devices ...0...00. ise “SD 22 
2. Poorly designed ..... 1 2 
8. Out of place....... ene Sa 
4. Not used ...... a 30 
5. Defective devices ... 1 8% 
G. Tools and Equipment 
1. Lack of proper tools 
and equipment ..... 1 30 
2. Defective tools and 
equipment .......... 11 176 
8. Improper selection of 
OE catucchonesance  & 7% 
H. Buildings 
1. Hazardous structures. 3 6,004% 
2. Hazardous floors..... 1 1 
3. Hazardous stairs .. 1 93 
4. Other building defects 1 28 
II. Employee Responsibility 
A. Ability 
1. Incompetence ....... «- ne 
2. Imexperience ........ 6 132 
8. Carelessness ........ 48 12,4614 
4. Poor judgment ..... 838 6,810 
B. Mental and Physical Condition 
1. Mental unfitness .... Te 
2. Physical unfitness.... 23 6,568 
3. Inattention ..... coon 16 6,207 
4. Disobedience ........ 1 183 
GB. Worry ccccccccccsecs 1 6,000 
6. Intemperance ...... . eee 
C. Discipline 
1. Disobedience of rules 
and instructions..... 6 12,942 
2. Chance taking....... 2 46 
8. Playing .c.cccccece a we eee 
D. Miscellaneous 
1. Haste wccccccccccecs 1 115 
2. Improper clothing or 
apparel .......+.++- 8 24 
8. Carelessness of fellow 
employees .....+e+++ 7 117 
Ill. Wnavoidable 
A. Matters beyond control of 
Employer or Employee... 30 60TY 





Total.........200.. 256 91,658¥ 





eas iy YY 


0 


845 
19 


21% 
95 


198 


042% 
22 
30 
3% 
30 
176 
7% 
3.00414 
1 


93 
28 


132 
2,461%5 
6,810 


6, 568 
6,207 

183 
6,000 


12,942 
46 

115 

24 

117 


607% 
91,658) 





charged. Poor judgment came next as 
the contributing cause of accidents, with 
33 and 6,810 days lost-time. Physical 
unfitness was the cause for a large share 
of the accidents charged against em- 


ployees, with 23 accidents causing 
6,568 days lost-time. By adding inatten- 
tion accidents to those caused “by care- 
lessness and poor judgment, you obtain 
a total of 97 accidents or 37.7 per cent 
of the total caused by these three classi- 
fications of employees’ responsibility. 
Altogether, employees were deemed 
responsible for 147 accidents or 57.4 
per cent of the total, and these accidents 
accounted for 51,6054 days lost-time. 
All phases of employers’ responsibility 
were charged with 79 accidents, with 
Table IlI—Type of Accident, Twelve 
Companies Reporting, 1935 


No.of Days 
Accidents Lost 


1. Automobile and Other Vehicles 14 601 
RNG). uN ckdubieacdcede wand 1 6,000 
3. Corrosive and Poisonous Sub- 
SE, ckilvebaeut esas ox Sees 2 12 
4. Dust and Flying Particles..... 18 1,827 
5. Elements (Frost Bite, Sun- 
stroke, Lightning, etc.)... a us 
G.; Tepbeiies! 6 cece es ds Seuwes aaces 4 6514 
7. Fall of Persons—From Ladders 4 30 
8. Fall of Persons—From Poles.. 14 18,224 
9. Fall of Persons—From Other 
UES Sik de noes deccati 28 879 
10. Fall of Persons—Into Excava- 
ee “sspeen sae saneee bbe Me ed 3 37 
11. Fall of Persons—Into Other 
CN 0 si nt amalradaaeie ‘ 1 78 
12. Fall of Persons—On Level Sur- 
PRGGD ves cinces er TT Te 13 176 
SR; “Pee ‘ORGGNND ce iccivccccitcs 20 302 
16. ee .< wswas Surana tnicnee ese en ee one 
15. Flash—Electric ree étasude ‘ 4 148 
16. Gaseous Surroundings ....... 2 5% 
17. Hand Tools in Hands of b. 
SE RUM, cacncetscesesoe 17 241 
18. Hand Tools in an of Other 
errr eadatinssesee “ae ass 
19. Hot Substances .........cece. 1 6 
20. Insects and Animals........... et 
21. Machine Tools Under Control 
of Injured Person..... oe 7 55 
22. Machine Tools Under Control 
of Other Worker. ..cccseees e 2 50 
23. Moving Objects (other than 
DEE cAk mesGsacdasmnna io 5 47 


24. Contact with Electric Circuit... 24 60,510 
25. Slipping or Tripping Without 


Pee Sicisheed ts Setdes ‘ 19 857% 
26. Steam and Steam Pipes....... .. ae 
27. Stepping on Sharp Objects.... 4 72 


28. Striking Against Other Objects 14 141 
29. Handling Materials .......... 31 652%4 





Se IE nc bandndeseadenscenece 1 30 
She WHEE “WE s Nn ctcncccs cesedecuee 1 6,000 
82. Miscellaneous .......... jeusca 2 51% 
yo eee covese 256 91,658%4 
Number Number 
Number of Lost Time Days 
Year Companies Accidents Lost 
MER ase eccee 5 491 105,336 
IGG? iGiie css 7 473 81,970 
Se dilen 6aa8s 7 257 73,365 
A 8 117 22,759 
ee 8 101 11,551 
LOGE vecceess 22 220 70,307 
RGGW aaeweers 12 256 91,6584 
Total for 7 yr. period.. 1,915 456,94614 
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39,445 days lost-time. The 30 remain- 
ing accidents were apparently beyond 
the control of either employers or em- 
ployees, so were charged as unavoid- 
able. These accidents caused 607% 
days lost-time. 

Considering accidents according to 
types, we found that falls of all kinds 
were responsible for the most accidents 
with 63, two of which were fatal acci- 
dents, causing 14,424 days lost-time. 
Contact with electric circuits was found 
to be the most serious type of accident 
with 24 accidents, ten of which were 
fatal, being charged with 60,510 days. 

The classification of accidents accord- 
ing to nature of injury shows that con- 





panies will be below the national aver- 
age frequency, one other may equal it, 
while the rate for the remaining seven 
companies undoubtedly will be above 
the national average. 

This record indicates that we must 
not abandon our safety activities even 
for a short period of time if we hope to 
keep accidents to a minimum. I wish 
to thank the safety engineers of the 
member companies who reported on 
their accidents for their assistance in 
compiling this report. 


Table 1V—Nature of Injury, Twelve Com- 
panies Reporting, 1935 
No. of Days 


Injurie I 
tusion or bruises was at the top of the TTT Tre se 2 
list with 49, with a total of 50214 days 7 Amputations ................. 
| of ti F t E 2 een 1 30) he... ND ban cad wawanawes is 
~~ 2 ime, ractures re mae sentec in- 4. I a ngs ec 5S 19 6 
juries with 832614 days _lost-time &. Contusions ...... TARR 19 502% 
charged. The seventeen cases of electric 6. Concussions ...........2.0005. 1 157 
shock were responsible for ten out of a : ae Ce Gee = we 
. 9° 5. islocations 
total of fourteen deaths during 1935. a  édateien Ss 
Sprains, strains, cuts, burns and foreign 10, Freezing, Frost Bite, Sun- : 
particles in the eye were other most stroke, Heat Exhaustion.... 
f t . © 2 eee IEE Win a d'aia b's « o-are th ets wcncd one 10 347 
FOGUCHE Inj UrIes. CE Rc. sick Gece dacvadex 2 12 
It appears from these data that there a Inn 13 30 
has been a let-down in the accident pre- 14. Laceration ..........2..00406 6 é 
vention activities of member companies 15 Punctures .........++++s+0++. 8 
. T 16. Shock—Electric .........0.0.- 17 60,38 
during the past few years. Now, work 17. Sprains on FP 
i RITA. cnigcttina ia kava ecsel 27 $8114 
has increased during SO 5 ee on ociccsucccncncccccc 1 6 
quiring some new employees who, un- eee ee secceveone 27 48114 
less given necessary safety education, 2° Nervous Shock ...... ceeeeeees 1 100 
a t l f le ts 21. No objective signs of injury... 
re raw material for accidents. Sh: ‘Deuahes od ta Bow~Bte Com. : 
The national average frequency rate GEN cn ds vas vitaecee cee 15 1,873 
for electric utilities has not been pub- 2°: = FOCAtHOM occ eeeeereeeeeess ; aes 
24. PEWARIMG ccceavencesececcoce 5, 00€ 
lished yet, but it is quite probable that " ae 
the rates for four of the member com- a 256 91,658% 
Table V—1935 Accident Experience by Companies 
Company Number Number Total No. 

Key Lost Time Days Man-Hours Frequency Severity Fatal 
Number Accidents Lost Worked Rate Rate Accidents 
1 17 12,350 2,200,220 1.73 5.61 2 
2 20 6,805 1,260,480 15.86 5.40 1 
3 19 18,194%4 1,066,746 17.81 17.06 
4 18 8,365 1,389,877 12.95 6.02 1 
5 2 157 168,700 11.86 0.93 0 
6 32 842 2,962,271 10.80 0.28 
7 13 12,609 1,128,425 38.11 11.74 2 
8 27 13,226 1,217,300 22.18 10.87 2 

9 44 6,441 2,393,600 18.38 2.69 
10 7 6,038 926,126 7.56 6.42 1 
il 1 6 132,521 7.55 0.05 0 
12 26 6,625 3,935,739 6.61 1.68 1 
_ 256 91,658% 18,782,005 13.63 4.88 14 
Table VI—Yearly Report—1929-1935 
Total No National Average 
Man-Hours Frequency Severity Fatal —for Electric Utilities— 
Worked Rate Rate Accidents Frequency Severity 
12,711,120 38.66 8.28 15 Rate Rate 
18,997,736 33.80 5.85 12 22.09 4.11 
14,873,406 17.27 4.93 19 18.40 3.78 
12,457,170 9.39 1.82 3 12.89 2.46 
10,803,194 9.35 1.07 0 9.69 1.97 
17,279,405 12.73 4.07 it 8.31 1.88 
18,782,005 13.63 4.88 14 8.98 2.08 
100,904,036 18.98 4.53 65 
139 
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Description of 1935 Accidents 
Causing Lost Time 


CABLEMEN 

Workman was sitting on box about one foot 
east of manhole facing south and was shutting 
off a firepot. While so engaged, he was hit 
by an automobile. He suffered cuts on head 
and elbow and some concussion, also bruises 


on right hip and right leg......... Days Lost—157 


CARPENTERS 

In tearing down some old tent house frames, 
workman received a small sliver in right index 
finger. Removed and sterilized immediately by 
foreman, further piece taken out next day, 
third day showed blood poisoning and taken to 
town (30 miles away).........++6. Days Lost— 

Workman was lifting push car on to rail- 
way track at freight shed. Strained back. 
6.0560 CHSEbRE DEES ONES SES OSes ebseeSE Days Lost— 

Pipe carpenter was patrolling the pipe, re- 
pairing leaks as he went. He stepped on a 
piece of weed that had blown over the pipe. 
He fell and struck the right leg on a band, 
breaking a small blood vessel, causing his leg 
to swell. Caused lacerated wound about six 
inches below and to the right of the knee. 
ivavbeSotdnstan’sn40ssbuks veneoue Days Lost— 

While pulling out drift bolt with a spike 
bar, the bar slipped, throwing employee off 
balance, causing him to jump about 7 feet 
to dock below, spraining his left foot......... 
Civdelbes anion sbDRS ERED Ress ORO SSO RSS Days Lost— 
CASHIERS 

Employee reached for ledger tray and started 
to turn around to cashier counter, but another 
employee was in the way, so he turned in 
other direction twisting his right side. Muscle 
corn at the point of attachment to eleventh 
and twelfth ribs on right side. Injured did 
not stop work until Oct. 7, when he was forced 
OD: BO Giles ccccnesstviess<ceseiens Days Lost— 
CLERKS 

While moving filing cabinet, clerk strained 
abdomen, resulting in hernia...... Days Lost— 

Employee ran sliver in finger, infecting 
ODE. . nce cananvkeceséntsvcedesecs Days Lost— 

Employee was filing voucher in steel cabi- 
nets, replacing full drawer of voucher about 
six feet off ground. Wrenched back while 
lifting same from top of ladder...Days Lost— 


COLLECTORS 

Employee went from one house to another 
by walking across a lawn instead of using 
the walk. There was a wire stretched around 
a shrub about two inches high, and failing to 
lift his foot high enough to clear the wires, 
which he saw, he caught his toe on it, fell, 
and broke his arm..........+sss00. Days Lost— 


CoNCRETE MAN 

Wireman, installing ground wire in concrete 
forms on which the above employee was work- 
ing, accidentally made contact with a live 
12,000-volt oil switch. The resulting are 
caused burns on right hand, face, and back 
OE WG kcus sates seeetvosenstcdasd Days Lost— 
ELECTRICAL ENGINEER 

Workman entered enclosure surrounding out- 
door substation to obtain data from name 
plates on transformers. He evidently ran his 
head against an 11,500-volt bus. Burns on 
head and feet. 


ELECTRICAL INSPECTOR 

Workman was riding in automobile driven 
by another employee when it collided with a 
coal truck during dense fog. He received in- 
jury to his knee and a cut under chin from 
Tet Bik 6d kc Ketccndcnceo<ene Days Lost— 
ELECTRICIANS 

Workman opened pole top switch; strain 
emma Dai wites és bicenis sc cinsvemes Days Lost— 

Employee was cleaning 11,000-volt bus; the 
section adjacent to the one he was working on 
had been cleaned and made alive; for some 
unaccountable reason, employee opened wrong 
compartment and contacted bus, resulting in 
severe burns and death........ ‘ 

Employee was bending 1-in. conduit with 
hickey when he strained the muscles in his 
elt SOUMSas cc ccevssccedvveso oes Days Lost— 
FIREMAN 

Workman was kalsomining between boiler 
fronts; he stood on valve wheel, slipped and 
fell, hurt side, near left hip bone, causing 
Days Lost— 
ForEMEN 

The armature of a 500 kw. rotary was being 
moved in a substation by means of blocking, 
planks and rollers; the space was confined 
and in slewing one end around, the other end 
fell off its blocking and the foreman was 
thrown against a regulator and momentarily 
DINE Tar c cc cc ensivnscses sak Days Lost— 

A 12-in.x12-in. timber fell 20 feet, fractur- 
ing left ankle, right shoulder, and lacerating 
hand and scalp of workman 

Workman bruised chest on pole stub when 


35 


12 


12 


Fatal shock....... Days Lost—6,000 


7 


31 


-Days Lost—6,000 


13 


38 


31 


bene eine Days Lost—124 


eg Serre Days Lost— 4 
While walking along bottom of flume, work- 
man fell, striking left shoulder on foundation 
GID 0 505-8 0.30.6 0a ds ko Waele bee ee ays Lost— 90 
Climber broke loose, workman fell from tree 
OMG TRUTH Wik deccccscessiave Days Lost— 22 


140 


Platform attached to pulp mill gave way 
while workman was climbing onto it, causing 
workman to fall ten feet. Injured back and 


Es vancdsccdcavandiascnchs canes Days Lost—314 


Workman was climbing a pole to watch 
clearance for a lineman who was tieing-in a 
live 2,300-volt circuit. When about 18 feet 
from the ground, workman started to circle 
the pole to get clearance from limbs of trees; 
the pole was a new one which had just been 
set, but had in it a sliver of such a size that 
it fouled the gaff of his climber so that it 
did not make sufficient contact with the pole, 
and he fell to the ground striking his back 
and shoulders. Suffered fracture of leg bone. 
fee aed dpeadh seasies caceban beeaenn Days Lost— 

The injured with another man was inspect- 
ing potential transformers on an 11,000-volt 
circuit. The oil switch had been opened and 
the other man had been instructed to open 
the disconnects. The other man, being un- 
familiar with the circuit, opened disconnects 
to set of lighting arresters instead of the 
circuit on which they were working. In at- 
tempting to open transformer case, an arc 
was started which caused a flash-over. Caused 
first and second degree burns on backs of 
ee ree eet eee eT ee Days Lost— 

Workman was lifting electric range into 
service car and due to the high center of 
gravity of the range was forced to lean back 
to straighten the range. This resulted in a 
ROT. o ns Hd iWin ede bes nredenegees Days Lost— 

Employee cut a piece of wire, and end 
flew up, hitting him in the right eye......... 
oupeens apesien eh mheebih an ean eke Days Lost— 

While testing block signal relays with a 
jumper, employee received a flash burn to 
both eyes when the jumper came in contact 
with both the 500-volt circuit and ground. 
asia tate atecalnlnta nse atta te cama Days Lost— 


Fue. House MEN 

Workman found dead under small slide of 
hog fuel in fuel house. He was raking down 
fuel in late evening, was missed inside of 
ten minutes, located immediately and un- 
covered, artificial respiration being given with- 
in about 15 minutes. bout a foot of fuel 
over his shoulders and head, and he was up- 
right against side of pile. Only a small 
amount of fuel had moved, such as he would 
normally rake out. No dust or dirt in mouth, 
no struggle to free himself. As he was found 
buried, compensation claim was not con- 


10 


29 


CONE a 6 sins. c3 Ken anwes shes se nveen Days Lost—6,000 


GROUNDMEN 
Groundman was waiting to take hand axe 
from hand-line sent down by lineman on pole 
when axe slipped out of hand-line and struck 
groundman on left knee........... Days Lost— 
While carrying poles to construction job, 
trailer axle broke, causing tongue of trailer 
to break off. Workman was thrown to pave- 
SOE, nda ccevecssus sandcaveeneaes Days Lost— 
Blister on palm of workman’s left hand, 
eaused by digging pole holes, became in- 
iio 5.05 sew dd Betws eisees teas Days Lost— 
Workman was digging pole holes and 
ee | ee eee Days Lost— 
While linemen were dismantling pole, a 
cross-arm fell, striking groundman on shoulder 
and stunning him; he fell to the ground on 
his face. Injuries to cheeks, mouth, shoulder 
ays Lost— 
Workman was on ladder drilling ‘ee for 
expansion shields. Ladder slipped sideways 
from top and fell approximately 30 feet, caus- 
ing multiple bruises of neck, left shoulder and 
SUES PR cnc n 654s ese wneces on nembeen Days Lost— 
While running service wire to house, work- 
man stepped in hole. Strained left leg....... 
6655} TARAS ASR ARO Oo eee Days Lost— 
Workman was stubbing a pole. As he was 
tamping dirt around stub, a sliver caught his 
WOM. 5 0 ckicev ccna ase teaacsenees Days Lost— 
Workman was dismantling cross-arms at 
warehouse, slight bruise on knuckle where in 
loosening insulator pin, he bumped hand 
against arm. Slight bruise on knuckle, skin 
not disturbed, _ followed by internal in- 
COPtRORs 0.00 0.056806 esse whine 6<4ndeds Days Lost— 
While cutting insulation off wire inside 
street light base to make joint, workman cut 
deep gash in left index finger.....Days Lost— 
Workman was clearing brush and trees from 
transmission line in very mountainous coun- 
try. He stepped on log, slipped in between 
two logs, bruising leg............. Days Lost— 
Workman was trimming trees and twig 
snapped causing small chip to fly into his 
PP oR ee re Pee ere ee ee Days Lost— 
While burning brush, workman came in con- 
tact with poison oak.............. Days Lost— 
Workman received cuts and bruises when 
Dit De Ge BGs oo ec os cdc cence Days Lost— 
Workman was digging hole for guy on pole 
and struck hand on rocks protruding from 
side of hole making open wounds on fingers. 
deta. 9 acon niente 9 aplaee NuSaeo oc ict --.-Days Lost— 
Numerous secondary burns caused by work- 
man coming in contact with short circuited 
Sabehetie Tis i veccsncdeseseesed Days Lost— 
Stringing telephone wire when it contacted 
charged hi-line. Secondary burns and shock. 


34 


19 


16 


10 


65 


5 6av00ebne cbseebeeeseedas bag eueae Days Lost— 36 


Workman climbed tree to loosen wire which 


had caught. A limb broke, letting him fall, 


Pama NG: Sadie «on cise chad batwne Days Lost—175 


Handle of winch struck and _. bruised 
worker’s left breast............... Days Lost— 
Groundman struck on head by telephone pole 
causing subluxation of fourth cervical verte- 


5 


WERE ded tnal’s iabidawkes' seemed Days Lost— 30 


Groundman, helping wire stubbed-pole, when 
staple flew and destroyed sight of left eye. 


Peretti ee ee Days Lost—1,800 


While pushing a shield, poleman fell into 
pole hole, fracturing two ribs.....Days Lost— 

Workman was finishing a hole while the 
rest of crew was getting ready to unload a 
35-foot pole from the trailer. The pole rolled 
off the trailer, one end at a time, which 
caused it to bounce and roll onto the work- 
man’s foot, bruising two toes....Days Lost— 

Employee, with line crew, ‘was clearing 
brush, and while walking through a_ thicket 
a twig snapped back, hitting him in the left 
4 EE TPO Eee Ce PCE TET Days Lost— 

Employee was riding on back of truck 
(standing up) when he was struck above the 
right eye by a dead limb, cutting a gash about 
eg ee er Days Lost— 
HELPERS 

Workman stepped upon small rock on walk 
leading to river gauge house, lost balance and 
fell approximately 8 feet to ground.......... 


16 


1 


5 


4 


Aah $aee ROE W ON on ORs Eber ead Days Lost—183 


Workman was cutting down locust trees and 
cleaning up yard back of station. He ran a 
sliver or thorn in left forearm....Days Lost— 

Workman was working in rheostat room and 
felt faint, due to the heat; when leaving the 
room, he slipped and fell, striking his head, 
causing a cut on back of head.....Days Lost— 

Workman burned hands while replacing 
boards which had been freshly painted with 
GNI «v5.0 400 a temhnins 648 o6 cee s Days Lost— 

Helper fell on hillside, striking left knee on 
DOOM. ct.cnnces cttheetentantaotecne Days Lost— 

Workman opened door of boiler, explosion 
burned face and neck, both arms and shoulder. 
OE et The ae ee ee Days Lost— 

Coal dust exploded when fire was started in 
fire box. Worker received second degree burns 
on face, back and arms........ .--Days Lost— 

Screw driver, with which workman was 
tightening screw on generator, slipped causing 
him to strike the second knuckle of his right 
hand on the brush holder. Bad infection re- 
WOT 645054 bade eae s skateoecises Days Lost— 

Workman grasped 1%%-in. steel cable with 
bare hands to prevent it slipping into the 
water. Received three-cornered tear on right 
hand which required five stitches...Days Lost— 

Helper was going downstairs to basement; 
when near the bottom of stairs, he stumbled 
and in regaining his balance, he strained liga- 
ments of his left knee............. Days Lost— 

Helper was working in fuel bin digging hog 
fuel. He stepped backwards and lost his bal- 
ance, sliding down side of fuel bin about 12 
feet. Side of fuel bin slopes at about 45° 
angle. Fell on left arm, breaking it just above 
1G WEin ak tcdnsnnsadob matanedes Days Lost— 

Helper was tightening a pipe band while it 
was being pounded into place by the carpen- 
ter. He had been holding on the top of the 
wrench with his left hand and working it with 
his right hand. He placed his left hand on 
the pipe just as the carpenter struck....... 
acunvene tte vdhhbhen MAanee sea esos Days Lost— 

Employee was coupling trailer to speeder 
when draw-bar slipped out of his hand, falling 
on_the instep of his right foot....Days Lost— 

While engaged in straightening poles, em- 
ployee lifted a pike pole, noticing as he did so 
a severe pain across stomach which later was 
found to have aggravated previous hernia.. 
Days Lost— 

Employee was lifting a transformer and his 
foot slipped out of truck causing him to fall 
against the side of the truck, straining his 
Beek MMB cc censorvceces os0s 

Employee was shaving poles, when block fell 
out from under same, allowing it to roll, strik- 
ing employee in left side, fracturing a rib. 
écocse besa nkas ePeheSSGCEn een 0 ou ...-Days Lost— 

While employee was loading barrels of oil 
on truck his foot slipped and he fell, wrench- 
ee en eer Days Lost— 

Helper was working “with wireman, over- 
hauling high tension switches. At time of his 
death, he was working on 34,000/2,300-volt 
transformer-bank oil circuit-breaker, and it is 
presumed he climbed on top of the switch and 
came in contact with one of the high tension 


CORR eee eee OEE REET 


o 


93 


30 


Days Lost—3% 


21 


WHER. 0-06.c0'seseenne burie wan ee bwhe Days Lost—6,000 


Home Service ADVISER 

Employee made service call at home. When 
lady opened the door to let her in, the dog 
rushed past her and bit the injured on the 


SARs 5 capatere vas odepneseecsnees .»-Days Lost— 30 
JANITOR 

While removing ashes from furnace, em- 
ployee slipped and strained ligaments....... 
i cemeae wbae aoe odkViacsksoctasssnneee eae 22 
LABORERS 

While workman was working with gas 
engine, a gas explosion occurred, sarees left 
ee a See rrerr rier Cr Days Lost—6+ 
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Injured man was working on inspection and 
repair of 2,000 kw. turbine generator at plant. 
While pulling on long wrench, tightening large 
bolts, the wrench slipped, the workman lost 
™ balance and fell off turbine. Right hernia. 
éeecscsccesecéicss Dae Last— 

“While shoveling gravel, workman developed 
a sharp pain in lower left side. Left inguinal 
ONS sis Soe ba ve FO cn edbeuessseen ee uae 

Laborer was cleaning out a booth at fair 
grounds. He got something in his left eye 
while brushing down the walls and ceiling, 
which caused severe irritation, requiring doc- 
tor’s services for removal and treatment..... 
Days Lost— 

* While slashing "brush, ‘workman was in- 
fected with poison oak. Most of body was 
SRN a decdiestaces : -Days Lost— 

Laborer was cutting ‘weeds | along dike. 
Nettle struck his eye.............. Days Lost— 

Jackhammerman was drilling on wet river 
bed. Hammer slipped, threw him on rocks, 
bruised leg and back.............. Days Lost— 

Laborer was coupling up some 2-in. air-line 
pipe along surface of dam. Slipped on wet 
rock and strained his back, previously injured, 
causing strain in sacro-ileac joint..Days Lost— 

Jackhammerman was grinding off rock in 
river bed when drill slipped off rock onto toe. 
TOS OUe CRE BPUMO i cs. nccccccces Days Lost— 

Laborer was working hand pump, to pump 
out sump in coffer dam, when sand sacks 
slipped, pump was dropped. Bruise from 
pump on knee, suction screen cut finger..... 
édeuenaeen tae seis Span eens Days Lost— 

Laborer was reconstructing timber and earth 
filled dam, working on bottom of cribbing 
when timber was dropped from above onto his 
face. Cut lip, two teeth knocked loose, head- 
GS Cake cs teterstewensecherdaetdes Days Lost— 

Laborer was replacing portion of foundation 
of timber dam, laying coffer dam. Lifted a 
sack of earth and twisted around to lay it in 
different place. Strained back.....Days Lost— 

Laborer stepped on loose board with nail in 
ee GT BS aaa Days Lost— 

Workman down under dam cribbing bolting 
braces, hit hand with hammer, causing small 
Ss 00 dn 6énecas aes Days Lost— 

Workman was putting “timbers into place. 
New cribbing being installed on dam _ recon- 


struction. Wrenched back while lifting..... 
th ainws Sidhe hemes MNOS Aes Days Lost— 
“Workman, carrying ‘bolts, stepped on nail, 
causing infection in foot.......... Days Lost— 
LABORERS 


Workman was loading bars into pickup 
truck at close of day. Caught third finger of 
right hand between two bars, breaking bone 
at first knuckle, third finger of right hand. 


*" Workman returned to town after day’s work. 
As he got out of truck, foot slipped on gravel. 
He had his hand on tail gate of truck and 
thus saved himself from falling. Suffered 
broken bone in right wrist........ Days Lost— 

Laborer was helping to deliver mixer to job. 
Reached thru gate to get lock, slight scratch 
on hand from nail or wire. Infection from 
WE I io osdnkc gd oss ceeee's Days Lost— 

Workman was filling dam with dirt in sacks. 
pulling up sacks with rope over edge of crib- 
bing, rope slipped off sack, he lost balance, 
struck toe on brace timber. Broke toe..... 
(sete bae his crabensdéeesneus ee Days Lost— 

While cutting brush on pole line right-of- 
way, workman’s axe glanced off tree covered 
with frost and hit him on shin of right leg, 
causing a cut on shin............. Days Lost— 

While digging pole hole, a piece of rock flew 
up and struck workman on left cheek causing 
contusion.... Days Lost— 

Workman was placing ladder preparatory to 
working on form for concrete wall of penstock, 
when he slipped and slid around the pen- 
stock, his body getting lodged between jagged 
rock and penstock. Bruised right hip and 
thigh, slight bruise below left knee, and cut on 
SE a deca s ckaredesecnente Days Lost— 


Workman was shaving poles, and while 
carrying pevey and draw knife to place where 
poles were stored, he slipped into ditch, falling 
on draw knife cutting left hand...Days Lost— 


While working on land clearing, workman 
was moving a log, which came in contact with 
tamping rod for blasting purposes; the tamp- 
ing rod swung up, striking him on the right 
GE Hiss ccc websdndantsoense<e ..-Days Lost— 


Workman was clearing brush on transmission 
line right-of-way; axe glanced off tree, in- 
juring his knee......... eseeeeeee+ Days Lost— 


Workman was unloading brush from truck; 
he jumped from truck and turned his foot on 
loose rock, causing slight sprain of left foot. 
. Days Lost— 


While climbing out of pole _ workman 
struck his knee against side of hole......... 
iebtiosceks Days Lost— 


While climbing down from concrete slab on 
west side of tail-race of dam, workman 
slipped and fell about 4 ft., on the rocks... 
CEMPMAUSS 05's Kb ae wsddedinredacbes Days Lost— 


While digging anchor hole, workman slipped 
into hole and twisted his knee.....Days Lost— 


ee ee ee ee 


June, 1936—Electrical West 
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Days Lost— 49 


35 


10 


20 


2 


Workman, piling flume timbers, injured left 
er ere eee ee ee 
Workman’s finger was mashed and lacerated 


between gears of hoist............Days Lost— 
Laborer, fell while working on flume, frac- 
tered: Sree TERR. cs dc cicidvessadcas -Days Lost— 
Workman stepped on nail, punctured right 
Seuts.s «sks eves tseeeeeeeesssDays Lost— 
Workman stepped in hole, injuring knee. 
ree Uskwveceeccucoesadewewon MN 
LAaporers 
Workman was cutting brush when axe 
slipped and cut left big toe........ Days Lost— 


Rock rolled off bank, striking workman on 
right foot causing laceration of ligaments.. 
. Days Lost— 
Splitting wedge fell from ‘timber and struck 
workman on head causing a cut about one 
eee -Days Lost— 
Laborer was trimming trees from top of 
five foot stepladder, which was leaning against 
the trunk of tree. As he stepped from top 
of ladder to step below, the ladder slipped 
from the tree and he jumped to the ground, 
his ankle being sprained........ .-Days Lost— 
Laborer was loading sacks of cement onto a 
truck. He had lifted three of the sacks weigh- 
ing about 90 Ib. each, but when he started 
to lift a fourth sack he strained _ back..... 
Days Lost— 
Workman. was carrying a heavy timber when 
he slipped on frosty, loose gravel. He strained 
[eer ..-Days Lost— 
Workman was installing ‘tile “for cable en- 
trance into substation and the mortar slipped 
from his trowel and fell, striking him in the 
Pt at Vediscceasaweseonnuie Days Lost— 
Workman was cleaning hog fuel from venti- 
lator or barge. No one saw accident, but work- 
man probably slipped and fell into the river. 
Harbor patrol picked up body about two hours 
later 
It became necessary to take up on fall-line 
of cable blocks. Injured was loosening a clamp 
attached to bridle cable which had too much 
tension, and when the clamp came loose, the 
eable slipped through, striking him on the 
right hip. Right cable bruised hip and blood 
vessel broken causing internal bleeding....... 
shag tee cdes shendd can eureunerbaa - Days Lost— 
Injured was helping brick-mason to build 
new front wall on boiler. This wall is ap- 
proximately four feet high and has channel 
iron on top of it. Channel iron was fastened 
in place and wall built up under it. In- 
jured had left the boiler to obtain additional 
fastening for channel and, as he was climbing 
back into the boiler, the channel iron fell and 
struck him on the head. Cut top of head and 
shock Days Lost— 
Laborer was helping to remove back fill along 
flume when he stepped on rock, spraining his 
Sa he 8 add6s 4 ta waa saksiudn Days Lost— 
Injured was straightening heavy piece of 
angle iron on anvil and hit the iron a glancing 
blow causing the hammer to slip off edge and 
strike the edge of anvil. Piece of steel chipped 
off anvil imbedded itself within % in. of bone 
eS. UG eee Days Lost— 
Workman was pushing on car radiator, at- 
tempting to free stuck starter. Car jerked 
back a few inches and stopped. Hand slipped 
down front of the radiator and when car stop- 
ped his wrist was fractured in three places.. 
Days Lost— 
Workman jumped from flume onto backfill, 
wrenching back. Jumped down 4 or 5 ft..... 
Satdaeas aie Awa Ke Seal neem eelelS Days Lost— 
Helping lift electric range onto delivery 
truck. Felt burning sensation in side. Caused 
i tiitcncint ig tihidcs nena temaaeaed Days Lost— 
Workman claimed a catch in his back while 
unloading stubbs, but did not report it until 
four days after the accident. He brought in a 
claim for permanent disability due to tubercu- 
eS Se ae Days Lost— 
The man was digging a hole beside the pipe 
line when a rock slipped out of the bank, 
catching the man’s leg between it and the 
pipe. Bruised on leg below knee—Days Lost— 
Employee was carrying a 50-gal. water heat- 
er. In moving backwards, he slipped and leg of 
water heater his his right leg, ey and 
er Days Lost— 
Employee was cleaning bolts and nuts when 
dirt or scale flew into right eye in spite of the 
fact that goggles were being worn. Days Lost— 


Employee started to let down swinging scaf- 
fold on which he was working, when rope 
slipped through his hands and scafford fell, 
bruising right knee and right hip—Days Lost— 


LINEMEN 
Workman was cutting brush away from line 
and accidentally hit foot with axe. Cut into 
toe and bone of right foot.........Days Lost— 
While preparing to splice wire of our 11-kv. 
line, a flash occurred from 110-kv. line, which 
parallels our line, striking our line. Shock, 


eR eee eee eee eee eee eee eee 


CORRE EEE eee 


20 


ceawate btivuecaedescucéwon nc saee—eEes 


31 


burned left heel and hands...... Days Lost—6000 


While lifting with hot line tools, workman 


tore muscle in right groin........ Days Lost—23%4 


While rolling a pole, workman fell down in 
path of moving pole, the pole rolling over 
right leg. Sprained knee and pulled ligaments 
Days Lost— 


14 


Workman while crossing street was struck 
by a car. Accident due to darkness. Abrasions 
of face, left arm, and left leg..... Days Lost— 

Poplar trees, near transmission line, were 
blowing into wires, 4,000-volt wires, below 66 
kv. were further out, and trees were hitting 
4 kv., so it was killed and lineman ascended 
tree to cut off limbs. Workman was about 10 
ft. off ground, had just buckled in and was 
preparing to receive long pruning shears, when 
extra heavy gust of wind blew tree into 66 kv. 
line. Only current received was that traveling 
down tree trunk. Tree was very small and had 
thin bark. Workman suffered small burns on 
ROM 5 ck c'caees Days Lost— 

Lineman was wrecking old transmission line 
just replaced by new construction. Had as- 
cended old pole to remove top pole pin, was 
just at top of pole when it fell, breaking at 
ground line. This was an angle pole, guyed 
three transmission wires, two telephone and 
two distribution wires still intact on this pole 
and adjacent spans, but loosened in spans 
further along. Wires slipped through ties on 
adjoining poles and let this pole fall in line. 
Suffered broken arm, near wrist, hand and 





~ 


a 


NS ii ook seks odd dns 600% Days Lost—855 
Lineman had taken insulators up hill to 
line. In returning down the hill, he turned 


ankle on loose rock, spraining it..Days Lost— 
Lineman was installing new guy on struc- 
ture pole adjacent to 11-kv. riser. Attempted 
to measure for down guy with steel tape, con- 
tacted 11 kv. Burns on both hands and chest. 
Flash burns, not much electric shock. Died 
two weeks later from gangrene in left arm, 
following two amputations...... Days 
Lineman was walking near where pole 
down, when automobile came along the road 
and ran into the guy wire. Lineman was 
thrown to the ground; he had a set of blocks 
on his back which bruised his side. .Days Lost— 
While renewing trolley, lineman received in- 
jury to his hand. Blood poisoning........... 
Cte SRP RnR e ARS eeencentaeseuedeee Days Lost 
Lineman, lifting refrigerator unit, strained 
ligaments of back; arthritic trauma.......... 
Days Lost-— 


was 


Lineman. descending pole, stepped on 
through bolt, fell and injured heel. .Days Lost— 
Lineman, running services, working between 
220-volt energized line and grounded neutral 


Lost—6,000 


175 


6 


was -electrocuted. .......cccccees Days Lost—6,000 


Line crew was tying in a deadend three- 
wire circuit on the same cross arm with a 
two-wire circuit, which was energized. Work- 
man attempted to tie outside wire of dead 
circuit over energized wire of two-wire cir- 
cuit. He came in contact with the energized 
wire, causing electrocution. Fatal............ 


Breede bE Crete i aia 2 ho Acad atain dash alia Days Lost—6,000 


While doing line work, workman injured 
right leg; strained ligaments...... Days Lost— 
Falling tree limb struck workman, breaking 
eS ean civet ck anactesacass Days Lost— 
Workman stepped on loose rock, slipped and 
CONE GINS a vas oes ccavaanenss Days Lost— 
While doing line work, workman was burned 
by an electric flash; burned left hand, right 


24 
47 
2 


eR re Days Lost—129 


While working on building, wire broke caus- 
ing workman to fall about 4 ft., injuring el- 
Wins du baskdateneaskdcidacnudeas Days Lost— 

Workman was framing a pole, trying to 
move sideways, by prying with a small peevee, 
when sharp pain was felt in small of back 
gab RheKeenhaterdeeeraguacatinces Days Lost— 

Workman ran sliver in right index finger; 
Re ere Days Lost— 

Workman was engaged in maintenance work 
with other employees, standing in rear of 
truck, holding on to a board on the side of 
truck, when driver started truck without warn- 
ing and he was thrown off. The gauntlet of 
his glove caught on one of the rope hooks, and 
in the fall he wrenched his left arm at the 
GN eneedis ccs ce ccgecaciadiuces Days Lost— 

Workman was going around a pole to get 
in position to climb onto platform when he 
contacted 2300-volt conductors, which caused 
him to lose his hold, and he fell to the side- 
walk, suffering electric shock and burns, frac- 
tured left femur pelvis, and right tibia and 
SN iia bd ccetn eutke wineaee ess Days Lost— 

Workman was carrying a 9-ft. crossarm 
when he lost his footing on slick grass and 
apparently fell with the crossarm landing on 
his wrist and forearm. Received sprained 
WE 6 cc bw en ekseedeousedatscéses Days Lost— 

Lineman was re-fusing 11,000-volt trans- 
former. Lost balance, fell to ground. Struck 
lip on step of ladder. Lower lip badly cut, 
requiring several stitches....... Days Lost—— 


Workman failed to properly secure 
snap in D-belt and fell backwards from pole 
while making repairs during wind and rain 
storm. Workman died without regaining con- 
COI 6. dc os cccccestesccces Days Lost 


Workman was assisting another in carrying 


a stove downstairs. The other man slipped 
and fell and the consequent jerk wrenched 
ee” Days Lost— 


While stringing telephone wire, it came in 


contact with charged hi-line causing short cir- 
cuit and direct ground through workman..... 
Days Lost—109 


safety 


28 


30 


Lo] 


6,000 


6 


—§,000 
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iene 


Lineman bumped head on insulated steam 
heating pipe, 5 ft. 6 in. above floor in base- 
ment of company office........... Days Lost— 1 

Workman was swinging telephone line when 
it contacted 66,000-volt line. Burns on left 
foot, right foot and leg and right hand........ 

0 oe wadehs a thsGbkie sees get enenede Days Lost—140 

Workman was swinging telephone line when 
it contacted 66,000-volt line. Burns on _ right 
foot sted RE cs biniscsss cSion vtes Days Lost— 30 

Workman was working on pole among tree 
branches transferring services and conductors. 
Got. ‘kinks: ini Baek. <.c4.0oseesdicess Days Lost— 5 

Workman removed weather proof wire from 
across 2,300-volt circuit, causing short circuit 
and flash. Congestions of conjunctive of both 
GR bias Rb ia oo aNedeubetinixtésde Days Lost— 2 

Lineman was raising wires to move trans- 
formers on rack, using bare hands; he got in 
contact with two 460-volt wires and was elec- 
nO, 65 ss inc’ 00s vcewleke Days Lost—6,000 

Workman was renewing broken lamp in 
shelter ; the glass had got jammed in socket and 
in removing it a piece of powdered glass fell 
6m DOE SUG: 5 Sire canes siescasweti ts Days Lost— 

Lineman was struck by line car while work- 
ing on pole; the car was moving towards pole 
to release pulling block. Injuries to right leg 
06 pRa lesan aVaspebeeeecv yes sauneee Days Lost— 8 

While straightening a pole, a pike pole stuck 
in the pole. As truck pulled the pole into right 
position, said pike pole became unfastened and 
fell endwise, striking lineman on the head.... 
oonG eden Seas outeeheawasecmen ee hy Days Lost— % 

Lineman was transferring 2,800-volt line 
from old poles to new poles; when taking off 
a tap, he lost balance and grabbed hold of 
wire with other hand, received burns on hands.., 
ue sep eens tavwapaheaeeslpeneeeen Days Lost— 53 

Lineman was standing behind truck, when 
another truck skidded on snow and ran into 
him, injuring right leg and first finger of right 
DS oso dev ciuds ockseseueyeeeee Days Lost—120 

Lineman was on pole cutting off the top, 
when pole broke off at base and fell against 
building; he put out hand to ward off impact 
and sprained his wrist...........-. Days Lost— 3 

Lineman was on pole cutting off the top, 
when pole broke off at base and fell against 
building. End of bolt in pole struck lineman 
on left groin. Wrist was also injured............ 
oahnw hs euhy nt kaka s bhek oleae Days Lost— 3 

Lineman was cutting down leg of three-phase 
wire that was hanging from pole, following 
wind storm; when coming down pole, lineman 
slipped and fell about 6 ft., dropping on left 
knee. Injury appeared so slight that report 
was not put in at time of accident, but work- 


man had to lay off later on....... Days Lost— 10 
While sawing off bolts, a piece of steel went 
into right eye of workman........ Days Lost— 2 


Line crew was installing bank of 8-5 kv., 
11,000-volt transformers. The ground in this 
vicinity was very muddy at the time and the 
injured lineman slipped and fell, striking right 
shoulder against heavy transformer case. Nerve 
in shoulder bruised by fall causing severe pain 


ere yer Pry. Days Lost— 65 
Lineman slipped and fell, hitting knee on 
OP eeh, SIIDOP is 5b nkscdpncave Days Lost— 8 


Injured had climbed a pole to replace a 
street light. It had been storming all day and 
the pole was covered with a coating of ice. In 
working his way around the pole, his hooks 
broke out, and the safety belt failed to hold, 
due to the ice and sleet, causing him to fall, 
landing on his right hand and knee. Frac- 
Garred sarbiet DOO. 2 x66 100 cd 5005000 Days Lost— 3 

Workman was climbing a mountain while 
patrolling 110-kv. line, when he fell on shale 
rock, cutting his leg............++. Days Lost— 1 

Employee and two others were unloading 
poles while truck was moving from one loca- 
tion to another. Injured person was walking 
in back of truck and must have been partly in 
front of trailer. The trailer tire caught his 
foot and ran over it. Small bone was broken 
in instep of left foot. Large toe bone cracked. 
Second and third toes out of joint..Days Lost— 72 


Injured was in a tree trying to pull out 
some dead limbs, letting his full weight fall 
against his belt. It slipped from his hips up 
to his lower ribs. Ninth rib fractured........... 
62 te elk aedbe> keene bias Ubadebe es Days Lost— 2 

Workman was climbing a 35-ft. pole to read 
a check meter which was on the top cross- 
arm. When he was near the top of the pole 
and reaching for his safety belt, his foot 
slipped and he fell to the ground, bruising his 
SB. os wtioscheestaeateseeen --Days Lost— 6 

Injured and fellow lineman were inspecting 
junction cutouts by connecting a. jumper 
around the cut-out and then checking for loose 
connections, ete. The other workman had made 
connection to the cut-out lead on his side and 
in making the connection on the other side it 
flashed over, which set the injured man’s cloth- 
ing on fire. The injured man insisted that he 
had made the connection to the proper phase 
and that the flash was caused by the lead to 
the cut-out breaking off from the line wire. As 
the flash-over involved all three phases and 
destroyed the leads to all three cut-outs, it is 
impossible to tell just what took place. How- 
ever, the injured man’s eyes were not flashed 


142 


so that apparently he was not looking at the 
place where the flash occurred. As the leads 
were only a matter of 4 or 5 in. apart, it is 
quite possible that he instinctively . looked 
away when he made the connection and con- 
nected to the wrong phase. The end of the 
clip on the end of the jumper was burned off 
indicating that the are was between the 
jumper and the line wire. Left arm burned 
from shoulder to below elbow and left side of 
the body was burned slightly......Days Lost— 5 
While working on pole, cross arm broke on 
one side, causing pole to wrench or turn 
straining ligament in left arm of employee.. 
000.0 shieewésgire s Hes aepusieeude wun Days Lost— 8 
Employee received injury to his right chest 
while using bolt cutter, one handle of which 
he placed against his side and pressed the 
other handle with his right hand..Days Lost— 5 
Employee was detaching wire wrapped 
around cross arm, when wire broke, causing 
end to fly up and strike his head below left 
temple, causing cut about %4 in. wide....... e 
Te Tree ee ee ee Days Lost— 2 
Employee was working on old pole with his 
safety around it. In changing his position, his 
hook caught in a rotten sliver which broke 
out and caused him to fall 24 ft. to the ground 
injuring his left hip............. Days Lost— 1 
Three men on a public street were loading 
heavy metal onto a truck using a hand truck 
on a runway made of planks raised to the back 
of the truck. Employee passing by, stepped 
up on the runway to get over and was struck 
in the back with the handle of the hand truck, 
knocking him to the sidewalk and bruising his 
BOGE: Kin5 seach banerdwindaid bese Days Lost— 17 
Employee was climbing pole and when about 
20 ft. up, hooks on climbers cut out of pole, 
he slid down pole about 10 ft. when one hook 
caught in solid wood and the other cut into 
a piece of wood which split out, causing him 
to fall 10 ft. striking the ground, fracturing 
lateral processes of the third and fourth ver- 
CON iid dive ccna cabdtes cokbass's Days Lost— 30 
Employee was dead-ending secondary line 
and his left hip came in contact with the 
company’s telephone circuit causing him to re- 
ceive an electric shock............ Days Lost— 1 
Employee was pulling a pole out of ground 
when hooks on rope blocks straightened out 
and fell, striking him on left side of his head 
cutting a 2-in. gash.......c.se.s. Days Lost—7%4 
Employee was installing services to a house- 
boat when he came in contact with an 11,000- 
volt conductor, burning his right elbow, left 
wrist, left hand and second, third and fourth 
fingers of his left hand........... Days Lost— 35 
Employee, while working on service wires, 
let his left ear contact a 4,100-volt cutout and 
his left arm touch the secondary neutral. The 
employee received an electric shock and a 
small burn on the back part of his left arm 
just above the elbow...........+.. Days Lost— 2 


MACHINIST 


Injured person and another workman were 
moving a ladder in order to examine drift- 
shaft bearings in Machine Shop. In doing so, 
they knocked over a piece of 6-in. iron pipe 
about 30 in. long which was standing on end, 
and it landed on workman’s toe....Days Lost— $8 

While dumping dirt from wheelbarrow into 
old well, the wheelbarrow slipped from work- 
man’s grasp and he injured hernia on left 
side as he grabbed for the handle. .Days Lost— 15 

Employee injured index finger of right hand 
when car door was slammed shut on it by 
fellow employee.........sessce0s Days Lost—20% 

Injured was grinding piston rings in shop 
lathe with a portable grinder when the emery 
wheel burst and a piece of the wheel struck 
him in the lower left side of the abdomen. 
Grinder was turning freely and was not 
against work when it burst. Skinned place 
about 1% in. square. Bruise and swelling on 
lower left abdomen about 4 in. above groin.. 

a innate Mates < ais lee oe EE ae Days Lost— 4 


MANAGER 


Local manager, while responding to trouble 
call, received an electric shock which resulted 
in his death. A severe electric storm occurred 
on the day of the accident and caused much 
trouble. The accident occurred two miles from 
town and the exact circumstances are not 
known. There was a transformer on the pole 
in question and the secondary was grounded 
with No. 6 wire. Sketch on file shows trans- 
former case not grounded. On examination, 
the ground wire was found to be burned in 
two, and stub wrapping wire was bound di- 
rectly on bare ground. One primary bushing 
on the transformer was broken down but prim- 
ary fuse was found blown out on this leg. It 
is surmised that insulation between the trans- 
former coils was broken down as otherwise, 
the transformer case not being grounded, there 
was not a path for the current to ground.... 
Days Lost—6,000 


MECHANICS 


Mechanic was driving socket off line de- 
partment tool. Piece of steel lodged in lower 
left arm. Immediate first aid was given. Blood 
Ce eae eer Days Lost— 8 





Injured entered shower bath to clean it and 
slipped on damp floor. He struck a radiator 
bruising both elbows and right foot, causing 
two simple fractures, little toe of right foot.. 
on nsew hue cwleebevdesiovncdiscrs: SR 2 

Workman was grinding drill in machine 
shop when some foreign object was blown into 
left eye, causing ulcer on eyeball..Days Lost— 2 

While packing overhead valve, particle fell 
from above into his left eye...... Days Lost— 

Employee was splicing line on drag when 
splicing spike slipped, striking his right shoul- 


der, bruising same..........++++ Days Lost— 8 
METERMEN 

Meter fell off rack causing abrasion of skin 
on leg, diabetic infection.......... Days Lost— 56 


While driving nail inside of meter box, in 
close quarters, right index finger was caught 
between hammer handle and projection in box. 
Mashed right index finger end....Days Lost— 1 


Meter READERS 
Workman in stepping down from fence 
sprained instep of right foot...... Days Lost— 2 
After reading meter, employee stepped back 
and slipped on icy floor of porch, striking his 
side against a wash tub and fracturing two 
WOM 55 6 5200 6b ceases a eeea enss Days Lost— 7 
Employee was leaving house after reading a 
meter. He did not see the step and fell, 
straining ligaments in his right ankle........ 
Days Lost— 11 
Employee slipped as he stepped on icy iron 
plate in street and was thrown full weight to 
the pavement, suffering severe spinal strain.. 
o.vng deal oS CEN GSE MEA RSa one 9s 0m Days Lost— 19 


OILERS 
Workman’s left hand injured while oiling 
SF I io bc ade decancacnas Days Lost— 30 


OPERATORS, 

Operator at the power house had his right 
leg burned from hot water hose...Days Lost— 6 
Workman was cleaning up powerhouse 

yard. While carrying rubbish to burn, he 
slipped and fell, injuring knee....Days Lost— 7 
Workman got dust and dirt in right eye 
while cleaning substation.......... Days Lost— 12 
While cutting a block of wood, the axe de- 
flected, cutting hydro operator’s hand......... 
os p SReOaRSGaes WE LLASE RAS SS ERS S Days Lost— 2 
Machine shop floor had been replaced and 
in moving lathe back in position, it was lifted 
off the rollers, on which it was being moved, 
with a screw jack. In taking the rollers out, 
the lathe became over-balanced, falling on the 
injured. First and fifth ribs on right side 
fractured. Contusions on right forearm and 
SNS oick 8 thd as hiv ike ies hs Days Lost— 8 
The 2300-volt bus and circuit oil and discon- 
necting switches in substation had been cut 
out earlier fo: maintenance work, and the in- 
jured man was attempting to switch back to 
normal. On closing the 2300-volt bus No. 1 
oil switch, a short developed on the 2300-volt 
bus, presumably due to shorted primary leads 
on 2300-volt potential transformers connected 
to an adjacent circuit. The consequent heavy 
arcing burned the injured man’s left hand and 
left side of face. The primary potential trans- 
former leads in question had presumably been 
bent together, due to lack of care by the main- 
tenance men, and this condition was not no- 
ticed before the circuits were energized...... 
Sia poltiat ain lw senna <eas cane Days Lost— 6 
Operator was cleaning case of 40,000-volt 
single phase regulator for painting. A low 
voltage arrestor had been mounted on an in- 
sulator at the back of the regulator and con- 
nected to the leads to buy-pass surges. This 
arrestor was connected to the 4,000-volt leads 
with 600-volt rubber covered wire. In some 
way, possibly by losing his balance, he took 
hold of a lifting lug on an adjacent regulator 
with his left hand and apparently touched the 
rubber covered wire with the regulator lead, 
with the little finger of his right hand. He fell 
from the insulated platform on which he was 
standing, striking his head on a man-hole 
cover. Tip of fingers and thumb and base of 
fingers on left hand burned slightly. Two inch 
cut on top of head. Slight burn about 1% in. 
long on Adam’s apple...........- Days Lost— 2 
Employee with fellow employee was moving 
oil filter from steam plant into 2400-volt switch 
room. Employee lifted one end of filter to 
turn into doorway and sprained his back...... 
+6 gdh + Seb dite Raven knas 4644000 Days Lost— 6 
Employee received slight burns on face and 
chest and suffered some physical shock from 
explosion which occurred while opening dis- 
connect switch under load at station.......... 
te hiniin cata érée ne bneeataeeeee Days Lost— 2 


PATROLMEN 

While preparations were being made to 
splice our line, groundman was holding wire 
when flash from high voltage line above and 
paralleling our line occurred, striking it. Suf- 
fered shock, burned left arm and foot........ 
ee 5 BN Ary re etree Days Lost—6,000 

While crossing railway track to pull switch, 
patrolman’s right foot caught in rail; in fall- 
ing, he struck his ankle. Suffered bruised and 
sprained ankle, left foot.......... Days Lost— 8& 

Patrolman was coming down telephone pole 
when his left hook broke out and he fell to the 
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ground. In falling, his left shoulder struck on 
top of pole stub which was about 6 ft. above 
the ground. Shoulder bone splintered due to 
TNs odds cecdbeassdsracsccsscoss dee  Iant~— BF 
PLANT SUPERINTENDENT 

Injured stepped on a nail while tearing out 


partition. Injured put antiseptic on wound. 
Infection set in.............+.+.+.-Days Lost— 57 
RIGGER 

Workman was splicing steel cable for use in 
connection with hauling driftwood out of lake; 
when cutting the cable, strands entered his 
arm and broke, leaving pieces in the arm.... 
coossnvoceoteescesece DS Tet 6 
SALeSLanmns 

Truck turned over on slippery road.. 


seeeee 


sVisbeGee dev etreetibnbedess ---» Days Lost— 138 
“Truck ‘turned over on slippery road........ 
Cxbseakeedaes Gipecvansacea .---. Days Lost— 2 
SAL ESMEN 
While workman was lifting range onto truck, 
received strained back............ Days Lost— 8 
Sustained hernia while lifting range...... 
eke mae hence da eid Sbescceseosacce DO Lost— 42 


Sanvice MEN 
Employee was taking heavy range from 
house to truck. In lifting range to truck, 
wrenched back, displaced vertebrae, in upper 
Wie Peau es tne been OsendseRnans Days Lost— 1 
In company with another man, the injured 
man was carrying a water heater tank unit. 
He was carrying top end of tank, holding it 
horizontal and walking backward. He caught 
his heel against slight edge in floor, dropped 
tank on toes. Bruised toes, right foot. Tank 
is jacketed with light metal cover insulation, 
eannot lay it down on truck to move 


SERUM ERERVEC Ch sesh cuuciveve caved Days Lost— 1 
Leaving pole, workman stepped on rock and 
TI aan oc cacetecnss neues n Days Lost— 10 


The man was employed part time to re-fuse 
transmissions in local community, paying $15 
a month for his services. He was looking for 
trouble and had climbed the pole and removed 
the transformer fuses. In coming down the 
pole, he says he doesn’t know if he slipped or 
caught his foot in the service wires and 
tripped. He fell, turning over and coming 
down head first, landing heavily on his shoul- 
der. Right shoulder severely bruised and liga- 
ments torn. No broken bones..... Days Lost—190 

Employee slipped off step of truck, bruising 
EE SPO ss wddab asa eceidseeoue Days Lost— 1 

Employee slipped on a bank with meter 
standard and suitcase in hands and his feet 
tangled in vines. He jumped to sidewalk about 
3 ft. below and twisted his left knee.......... 
bednak Weed kw dws vaaboswsts oaeeeue Days Lost— 2 

Employee was cleaning cooker element on re- 
volving wire brush when it caught and jerked 
out of his hands and was carried around and 
struck his hands, cutting and bruising same.. 
BA ie © EN a a ry oer ny Days Lost— 2 
STENOGRAPHER 

The top of typewriter desk fell and struck 
employee on right wrist. Caused contusion of 
lower part of right forearm and wrist....... 
oi eth th. cheeks aves miea see ki Days Lost— 2 

While using an adding machine, the stool 
upon which employee was sitting collapsed, 
throwing employee heavily to floor and bruis- 
ing her back and chest........... Days Lost— 1 

Employee was fixing stapling machine when 
something flew out and struck her in the left 
OE ai ries ch win eeonntsus seh aes Days Lost— 
SUPERVISOR 

While changing tire on automobile, workman 
SO “See ae Days Lost— 10 
TABULATOR 

While checking conduit in battery room, man 
scraped the back of his right hand and the 
first finger of same on the edge of piece of 
pipe, causing infection........... Days Lost— 9 
TIMEKEEPER 

Workman stepped on running board of truck 
while it was in reverse motion, at a speed of 
about five m.p.h., when a door to which he 
was holding came up causing him to fall back- 
wards. The right front wheel of the truck 
passed over both his legs, and caused a bruised 
ealf of left leg and a sprained right knee.... 
coe maeiabae débdsteurebcedseite - Days Lost— 8 
TRANSIT-MAN 

While driving in automobile, a child ran out 
from behind an automobile passing workman. 
He was too close to avoid striking child, so 
headed for side of road, where car turned over 
on its side in ditch, pinning his left arm under 
the door. Splintered elbow, burst blood vessel, 
and torn ligament..............+. Days Lost— 37 
TREE TRIMMER 

While climbing a tree, workman grasped a 
branch about 114 in. in diameter which ap- 
peared to be solid, but proved to be a dead 
limb. Branch broke, allowing him to fall to 
the ground. Suffered one broken bone and one 
dislocated joint in his left wrist. Bruised 
shoulder and chest............++- Days Lost—175 
TROUBLEMEN 
_ Workman sustained neck and shoulder injur- 
508 TD GOP WHO. oo occ cccaccues Days Lost—115 

Workman was answering a trouble call and 
in walking down the steps of the house he 
wrenched his left knee............ Days Lost— 3 


to 
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rear tire blew out, the truck swerved and 
tipped over on its top, dislocating the left 
shoulder of employee............Days Lost— 60 


While taking insulation off of wire when re- 

Employee was driving truck, when the left 
pairing kitchen light, a particle of dirt fell 
from ceiling into employee’s eye..Days Lost— 12 


Employee, climbing short step ladder in the 
dark, missed a step and fell, spraining right 
WHEE cccscosecace othietceecenvcesse Effie § 


Employee was working on freezing coil when 
liquid line broke and sprayed SO, gas on his 
left arm causing a second degree Weiss oxic 
hasauléavansupeebdcaece ee Lost—3% 


Truck Driver 


Standing on a cross arm loading poles on a 
logging truck. One of the poles slipped and 
knocked the cross arm out from under work- 
man, letting him fall about ten feet to the 
ground. Hit a plank on the way to the ground. 
Fractured ribs, crushed right lumbar muscle, 
and lower four vertebrae, sprain of right hip 
DRG kids p action nekds chtnsagenvene Days Lost— 4 

Workman was filtering gasoline from barrel 
on truck into gasboat. When tipping barrel 
over sideways, it skidded off truck, taking 


workman with it, and so doing, he sustained 
an injury to his left ankle........ Days Lost— 7 
While loading transformers onto truck, dig- 
ging bar that was being used to move trans- 
formers on rack fell from rack and struck 
workman on head, causing a cut on head about 
Sib dd dae ecddedchedaceect Days Lost— 10 
Workman bruised and lacerated hand and 
ER btccchekahanenkhe 4040-008 Days Lost— 10 
Workman closed railroad car door on right 
thumb..... ee Pe rere Days Lost— 14 
Employee was loading sacks of cement and 
strained the muscles in his back..Days Lost— 34 
Employee was unloading mast-arm from in- 
side of line truck, when the door of the car 
swung partly shut and the mast-arm hit 


against it, causing it to jerk suddenty and 
wrenching employee’s back....... Days Lost— 6 
WIREMEN 


Wireman was installing a ground-wire in 
concrete forms, when it accidentally made con- 
tact with a live 12,000-volt oil switch. The 
resulting are caused burns on left hand...... 
SObw he dedasUSdeetesaSddecusowsce Days Lost— 15 

While pushing an automobile, workman’s 
feet slipped and he wrenched his back........ 
pedetsscaduddedenks Gensetecadsees Days Lost— 8 


Accident Prevention Methods 
and Results” 


By WM. L. CONE 
Safety Director, Utah Power & Light Co. 


OR many years, public utilities of 
this country have given a great 
deal of attention to safety, with 
the result that between 1926 and 1934, 
while industry as a whole reduced 
disabling accidents by 57 per cent, the 
utilities have reduced them by 78 per 
cent. The accident rate of the utilities 
in 1934 was 31 per cent below that of 
industry as a whole. Different compan- 
ies have used various methods in achiev- 
ing these results. Some of these meth- 
ods will be discussed in this paper and 
an attempt will be made to place them 
in their relative position as to their 
value in accident prevention work. 
This paper is concerned with the ap- 
plication of safety to men, and not with 
the question of eliminating mechanical 
or physical hazards. It is assumed that 
unsafe conditions are eliminated or 
properly guarded as found. There is a 
definite limit to the results which may 
be obtained from efforts to prevent acci- 
dents by mechanical means. Careless 
workmen will get hurt in spite of all 
possible mechanical precautions, while 
a safe workman will work without in- 
jury in the most dangerous physical 
situations. Mechanical guarding is no 
substitute for a safe workman. 
Representatives of member companies 
were asked to assist by giving their 
opinion as to the relative “value of a 
number of safety methods and by add- 
ing other methods they have found of 





*A report prepared for the Accident Prevention 
Subcommittee, Engineering & Operation Section, 
Northwest Electric Light & Power Association, 
for presentation at 1936 annual Section meeting. 


value. It was necessary to take some 
liberties with a few of the answers so 
that they could be tabulated. The table 
below shows the ranking given these 
methods by nine member companies 
reporting. The numbers at the top of 
the column indicate the rank and the 
numbers opposite the method, the num- 
ber of companies placing the method 
in that rank. 


Rating of Method..... oe 28 Se 2 

Foreman Instruction.. 2 2 3 1 1 -- 
Safety Meetings ..... 13-4 - l-- 
Safety Committees ...4 - 1 - 111 - 1 
Job Instruction ...... aan ae es ae 1 - 
PEER MEE on ge kendocees a oe Se SR: ae 

Personal Contact ..... fons =a EF = F-R SE 
DE coaquagecdes Se ee oe oe 
Safety Codes ........ a Zoe | 1 5 
PORNO: fob vce cocesess ---- 4 S32 


Safety methods are determined largely 
by local conditions and by the size of 
the company. Those suitable for a 
small, closely knit organization may 
not be suitable for a large organization 
scattered over several states. Likewise, 
the methods suitable in the large com- 
pany may be entirely out of place in 
the smaller. A company divided into 
divisions, each operating practically as 
a separate company re quires a different 


safety organization from that suitable 
for a company divided into depart- 
ments, each performing a distinct and 


such as generation, 
distribution, sales, ac- 


separate function, 
transmission, 
counting, etc. 

The relative value of safety methods 
is a highly controversial matter, dif- 
ferent methods being used with equal 
effectiveness, by different companies. 
The combined opinion of those report- 
ing is reflected by the order of the 
methods in the table, although it does 
not agree with any list submitted. 





Discussion OF METHODS 


1. Foreman Instruction—The foreman 
really is the key to effective safety work. 
He is the one person in the organiza- 
tion who can enforce safe practices. A 
foreman who is not sold on safety can 
practically nullify the entire safety pro- 
gram with the men under him and his 
attitude can influence the men in nearby 
crews.. Mr. C. J. Rutland, Safety En- 
gineer, Texas Power & Light Co., says: 

“Building foremen to appreciate acci- 
dent prevention work is just as essential 
as providing them with blue prints and 
manuals to install equipment, to build 
and maintain lines, or as issuing instruc- 
tions to them regarding the selection of 
workmen for jobs. The prime object- 
ive is to make the foreman safety mind- 
ed and deeply concerned about acci- 
dents, their causes and costs, in order 
that when one does occur he will auto- 
matically analyze the causes and ask: 
Was I responsible in any degree for this 
accident; was the injured the right 
man to put on this job; was I sure of 
his qualifications; did I know he had 
previously been using this unsafe prac- 
tice; what was his attitude about respect- 
ing my instructions; did I train this 
man to do the job in the right way?” 

The methods used in foreman train- 
ing depend largely on local conditions. 
The conference method, a method in 
which a leader draws from a group of 
men the results of their experience, is 
now considered one of the best methods 
of training. This method does not lend 
itself to a general discusson of safety, 
but can be used very well to analyze 
the causes of accidents and for a discus- 
sion of safety rules and practices. The 
success of this method depends on the 
leader’s skill in using the experience 
and judgment of the men who comprise 
the group. Properly used the confer- 
ence method will furnish a guide which 
will help the foreman think out his own 
safety problems. 

2. Safety Meetings—Employee safety 
meetings, held periodically are of great 
importance. By means of these meet- 
ings safety can be brought directly to 
the employee and he can be made to 
realize that it holds a vital place in the 
company program and in his own 
scheme of things. He can be brought 
to realize that he and his family are the 
principal beneficiaries of the results of 
safety. By means of general discus- 
sions, employee problems regarding 
safety can be brought out into the open 
and either solved there or the machin- 
ery set in motion to solve them. Haz- 
ards will be brought to light which 
otherwise would escape attention. The 
discussion in such meetings of accidents 
which have occurred has great value as 
the underlying causes may be brought 
out better than in any other way. 
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3. Safety Committees—Safety com- 
mittees form the very heart of safety 
work in many organizations. They are 
flexible and may be adapted to prac- 
tically every type and size of organiza- 
tion. In large organizations committees 
of employe groups may report to com- 
mittees of supervisors, etc., finally end- 
ing with a central safety committee 
which passes on matters to be taken 
up with the management. The work- 
men’s committees may investigate acci- 
dents, inspect equipment and follow up 
on matters brought up at the safety 
meetings. 

One of the most important things to 
be done in accident prevention work is 
the thorough investigation of accidents, 
determining the causes and fixing the 
responsibility. No matter how safety- 
conscious the workmen may be, unless 
hazardous conditions are eliminated and 
hazardous practices stopped, accidents 
will continue. A thorough investigation 
of all accidents will disclose the fact 
that many practices considered safe, 
have elements of danger which can be 
removed. A plausible answer to fill a 
blank on the report is not enough. Usu- 
ally these investigations can be made 
best by committees. 

The article “Do Linemen Think?” in 
the February 1935, Electric Journal and 
reprinted in the National Safety News in 
May 1935, is an excellent analysis of 
what causes accidents. This article dis- 
cusses a fatal accident in which the 
committee’s report gave the immediate 
cause of the accident as a lapse of mem- 
ory on the part of the injured and stated 
that he should have kept his head and 
stayed away from the conductor. After 
a discussion of the causes of accidents 
the author finds the injured man guilty 
of gross neglect on five counts, and 
the company on two counts for assum- 
ing that the man could work safely 
without supervision under such condi- 
tions, and for allowing him to acquire 
carelessness in applying safety rules. 
Accident investigations can be made by 
foremen, safety men or by committees. 
Generally a conscientious committee of 
the injured men’s fellow workers can 
get closer to the underlying causes of 
an accident than can anyone in a super- 
visory position. 

4. Job Instruction—This title may be 
somewhat confusing. We will assume 
that it means teaching the men to do 
their work safely. Many accidents occur 
because the injured did net know how 
to do the job properly or how to use 
the tools properly. Men who are not 
machinists do machine work, laborers 
do blacksmith work, and linemen do 
appliance repair work. It is not sur- 
prising that men not trained in a trade 
do not know its hazards and they there- 
fore become accident victims. A man 


who tries to remove a rusted screw with 
a chisel pointed screw driver, while 
holding the appliance part in the palm 
of his hand, and nearly perforates his 
hand, does it either because he is 
thoughtless or because he never has 
been taught the proper way to do the 
work or care for his tools. Possibly he 
has not been provided with the proper 
equipment to work with. The respon- 
sibility for proper tools and for job 
training rests with the foreman. In 
addition to training the foreman, as to 
his responsibility in safety, it is neces- 
sary to be sure that the workman is 
properly instructed in the proper way 
to do his work safely and efficiently. 


5. First Aid—First Aid training de- 
serves a high place among accident pre- 
vention methods. Experience proves 
conclusively that the first aid trained 
man is a safer man than the same man 
untrained. This is due partly to the fact 
that his training makes him more con- 
scious of the disastrous results of acci- 
dents, and partly because the good first 
aid instructor has the opportunity con- 
sistently to drive home safety to his 
classes. A thorough course of first aid 
training is an essential part of a safety 
program. 

6. Personal Contact—Personal con- 
tact with workmen is important, al- 
though in a large organization it is diffi- 
cult for the safety engineer to make 
contact with more than a few of the 
workmen, It is possibly more valuable 
to the safety engineer than to the men, 
as it brings him into first hand contact 
with the problems which the men have 
to face. His greatest opportunity for 
contact with the workmen is at safety 
meetings. 

7. Bulletins—Brief bulletins sent out 
to employees, giving descriptions of the 
accidents which occur, giving the acci- 
dent status of different departments, and 
presenting new safety thoughts and 
ideas are of considerable value. These 
bulletins may be of one page or more 
and may take the form of news letters 
or house organs. They possibly form 
the quickest way that is available to 
disseminate safety information to the 
entire force. Their effectiveness depends 
not only upon their fitness and interest 
provoking values, but upon proper dis- 
tribution and follow-up in safety meet- 
ings. 

8. Safety Codes—A number of mem- 
ber companies operate under a safety 
code incorporated in the state law. In 
this discussion we will consider a safety 
code as a book of safety rules incor- 
porating those rules of safe practice 
which are deemed wise by the company 
itself. Such a book should be as brief 
as possible. It should not be an instruc- 
tion book for either operation or con- 
struction but should fix a standard for 
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the practices a safe employee will and 
others must follow if accidents are to 
be eliminated. Without a safety rule 
book it is more difficult to enforce safe 
practices, as the matter is left too much 
to the judgment of the workmen them- 
selves and of the various supervisors. 

The rule book should contain at 
least the minimum safe practices which 
have been found necessary to eliminate 
accidents. A few years ago there were 
employed in our various companies a 
large number of men who had worked 
high voltages bare-handed without acci- 
dents for years. Some men would still 
do this if rules were not enforced 
against such practices. 

9. Posters—In this discussion, post- 
ers, as distinguished from bulletins, 
show pictorially a safety message. There 
can be no question of their value. How- 
ever, they must be placed where they 
will command attention and must be 
changed often so that they do not get 
stale. It is better to use one poster in 
a place than to fill a board with a num- 
ber of different posters. Various forms 
of accident thermometers or clocks, 
showing graphically the accident rec- 
ord, are also valuable. 


CONCLUSION 


The nine methods discussed in the 
foregoing seem to be quite indispens- 
able parts of any effective accident pre- 
vention program. There are, however, 
a number of other important factors in 
safety work. It is often contended that 
some occupations are more hazardous 
than others. It is pointed out, also, that 
in the same organization some jobs are 
far more dangerous than others. This 
conclusion rests upon the assumption 
that the same degree of care will be 
exercised in all departments. Therein 
lies the fallacy of this theory. It is 
clear, of course, that the operator in a 
plant may be exposed to more possi- 
bilities than the clerk in the accounting 
department, but under good procedure 
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the man in the plant is trained to exer- 
cise more care as he proceeds. The 
added amount of care offsets the added 
hazards. As a matter of fact, experience 
shows that accidents can be eliminated 
in what we have considered the more 
hazardous occupations quite as fully as 
they can be in the office work. 

It should be accepted as fundamental 
that a qualified man, properly equip- 
ped, can do any necessary job safely, 
and the ability to do so should be con- 
sidered a vital part of his qualifications. 
A lineman, a year ago, challenged the 
above statement. He was asked to tell 
what work he had to do that he could 
not do safely. A few days ago he said 
that during the past year he had studied 
each job from the ground before he 
started up a pole with the result that he 
not only did it safely, but did it much 
more efficiently and in less time. 

The mental attitude toward safety of 
both workmen and supervisors is most 
important. Those who take the attitude 
that they are too busy getting their work 
done to take any stock in this safety 
business, will always have bad accident 
records. It is natural to magnify the 
difficulty and expense of doing things 
the safe way, forgetting its efficiency. 

The self-interest of the men must be 
appealed to by showing them that they 
and their families, and not the company, 
pay the biggest share of accident costs. 
There will always be a minority who 
must be disciplined for their own good 
and that of their fellows, but for the 
most part the safety program is a job of 
selling the benefits of safety to the entire 
personnel. 


Discussion 


DISCUSSION of the two papers 
on accident prevention was _ par- 
ticipated in by Corbett McLean, J. D. 
Ellis, G. I. Drennan, J. B. Fisken, A. H. 
Kreul, Robert L. Jefferson and J. O'R. 





Coleman. It was pointed out that the 
6,000 days lost time for fatal accidents 
was arbitrarily set as an international 
standard for comparative purposes. 
Some thought the life expectancy of the 
victim should be taken into account in 
charging the company with lost time 
days for his death. 

Reference was made to the new safety 
rules put into effect in the state of 
Washington by the Department of 
Labor and Industries and it was stated 
that these rules had aided in accident 
prevention work. Several companies 
have made these rules standard in other 
states in which they operate, as for in- 
stance, in Oregon and in Idaho. 


It was pointed out that the foreman 
is the key man in a safety organization 
and that foreman training is most im- 
portant in accident prevention work. 
First aid was also cited as of great 
importance in this work and companies 
were urged to discourage municipal fire 
and police departments and the public 
from seeking lung motors and pul- 
motors in case of shock or drowning as 
against the Shaeffer method of resusci- 
tation. 

It was pointed out that there is no 
record of anyone having been resusci- 
tated’ from a low voltage (110 v.) 
shock. This is thought to be because 
such a shock sets up a_ ventricular 
fibrillation of the heart which cannot be 
overcome by the Shaeffer method. Re- 
search is now being carried on to see 
if some counter shock that will stop 
fibrillation may be applied to the 
patient so that the Shaeffer method will 
be effective thereafter. The question 
was raised whether such counter shock 
might be applied mechanically instead 
of electrically since facilities for ad- 
ministering an electric shock might not 
be available. Mr. Coleman stated he 
understood the research on this subject 
would attempt to reach an answer to 
this question of the type of shock that 
might be effective. 





Production and Generation Committeet + + + 











Present Status of Fuel as 
Used in the Northwest* 


HE development of steam-electric 

power in the Northwest up to a 

few years ago has been only of 
secondary importance in connection 
with the development of hydro-electric 
power. However, as the electric load 
increases and hydro-electric plants are 
built farther from load centers, the 
steam-electric plants take on a greater 
interest. In the construction of a new 
steam plant or the modernizing of an 
old one the question of fuel is always 
paramount. 

Qf the seven companies answering 
questionnaires sent out to those burning 
fuel in the Northwest for steam-electric 
power, five companies reported hogged 
fuel as the primary fuel and oil as a 
secondary fuel. These five companies 
also reported: being interested in the 
burning of coal in the future. Two 
companies reported the burning of coal, 
one of which said the next most eco- 
nomical fuel would be natural gas. No 
company reported the burning of gas. 

Table I shows comparative data re- 
ceived from the questionnaires: 

For anyone unfamiliar with the burn- 
ing of fuel in the Northwest, one would 
readily say that with the abundance of 
timber, the burning of wood waste 
would be the logical thing. This might 
be the case were it not for the dilemma 
in which the lumber trade sometimes 
finds itself due to business conditions at 
home and abroad. Some companies 
usually burning hogged fuel alone have 
for 1935 burned more oil proportion- 
ately than hogged fuel because of its 
scarcity. 

One of the difficulties facing the lum- 
ber business is: lack of uniform pro- 
duction and the enormous waste in the 
harvesting of timber. It is claimed in 
the harvesting of timber that only 60 
per cent leaves the forests. The other 
40 per cent is left for the forest fire. In 





TE. H. Collins, The Washington Water Power 
Co., Chairman; Wm. S. Hill, Grays Harbor Rail- 
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Pacific Power & Light Co., J. E. Yates; Portland 
General Electric Co., A. H. Greisser, R. F. Miller; 
Puget Sound Power & Light Co., A. L. Pollard, 
Fates Sears; Utah Power & Light Co., L. B. 

uller. 
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By J. MacEWELL and A. L. POLLARD 
Puget Sound Power and Light Co. 


the sawing of timber, one-half a unit is 
available for the hog as waste from ev- 
ery thousand feet cut. The mills around 
Puget Sound cut approximately 5,000,- 
000,000 board feet per year, which 
leaves approximately three million 
units available at a price from $0.75 to 
$1.00 per unit. By stabilizing the mar- 
ket and taking advantage of wastes, we 
might be enjoying benefits unknown at 
the present time. Perhaps it is better 
that we have not been too enthusiastic 
over burning wood waste, for as time 
goes on and more hemlock is cut in the 
higher altitudes, this wood, because of 
its moisture, approaches 2400 B.t.u.’s as 
compared to the 5000 B.t.u. from fir. 
Also commercial uses of wood waste 
are developing—the pulp industry, ex- 
traction of alcohol oils, the making of 
briquets, etc. The time is coming when 
100 per cent of the forest will be har- 
vested, but very little will find its way 
to the power plant. 

We have in the Northwest abundant 
resources of coal. These coals are of 
the greatest variety, ranging from lig- 
nite to anthracite and it might be said, 
at the very doors of our large cities. 
Anthracite deposits are found in north- 
ern California, southern Oregon and 
northern Washington. Extensive bitu- 
minous deposits are in Utah, Wyoming, 
Idaho, Montana, Oregon and Washing- 
ton. Also extensive deposits of lignite 
are in Oregon and Washington. 

All of the coal beds in the state of 
Washington are of the same geologic 
age which is Eocene. The fact that 
some of the coals are anthracite and 
others lignite is due entirely to the pres- 
sure exerted at the time of the uplift of 
the Cascade Mountains and we find that 
along the western margins of the coal 
fields at Bellingham, Renton, Chehalis, 
Centralia, the coal beds are free burn- 


ing and non-coking and as we approach 
the Cascade Mountains, we find that the 
moisture content has been reduced by 
the pressure due to folding and the 
fixed carbon content of the coal in- 
creased. By some peculiar twist of na- 
ture, the folding and faulting along the 
foothills of the Cascade Mountains, 
both in eastern and western Washing- 
ton, have caused the coals in most in- 
stances to take on properties which we 
term “coking.” A coking coal will ag- 
glomerate in a fire so that the small 
particles of coal will adhere to each 
other and form a solid mass. A free 
burning coal, on the other hand, will 
not agglomerate but remains in small 
fragments. 

B.t.u. values range from 6,000 for 
lignite to 15,000 for anthracite, and 
moisture ranges from 40 per cent for 
lignite to 3 per cent for anthracite. The 
U. S. Geological Survey reports billions 
of tons of coal in the Northwest— 
enough to last for thousands of years 
at the present rate of production. 

Twenty years ago, coal mining was a 
profitable industry in this region, but 
the overproduction of oil in California 
reduced the mining of coal for the state 
of Washington from four million tons 
a year to one and one-fourth million 
tons a year. This has resulted in the 
closing of a great number of mines and 
has thrown several thousand men out of 
employment. 

With government regulation of the 
oil industry and the exhaustion of the 
surplus oil, we can expect the price of 
oil to rise above the economical reach 
oi the power plant and we can see the 
use of coal coming back into its own. 
Domestic customers are already turning 
to coal by the use of the small coal 
stoker with consequent increases in pro- 
duction. This makes it better for th: 
power plant operator, for as production 
increases so will the supply of suitabl: 
sizes of coal for power plant use in- 
crease with a consequent decrease i! 
cost. 

At present the two most economical! 
methods of burning coal in the powe: 
plant are by means of the stoker and 
the pulverizer. With the pulverizers, w: 
have the storage bin system and the uni! 
system (one or two pulverizers for eac! 
boiler.) There are advantages to eithe 


Table I—Fuel Data for Northwest Companies 





Hog Fuel Oil Coal 
(per unit) (per bbl.) (per ton 
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system. At the University of Washing- 
ton and at the City of Tacoma’s steam 
plant, the unit pulverizer has been very 
successful in the preparation of Wash- 
ington coals for the boiler furnace, 
while in Seattle the Central Steam Heat- 
ing Plant uses approximately 100,000 
tons of Washington coal per year by 
means of the bin system. The unit pul- 
verizer system offers a smaller invest- 
ment cost but less reliability as com- 
pared to the bin system with its storage 
facilities. 

With the stoker there is very little 
preparation of the coal necessary and 
the ashes derived therefrom offer a very 
splendid market. In Detroit a few years 
ago, a new plant was built using stokers 
because the sale of the cinders could be 
credited to the price of the coal which 
made it more economical to use stokers 
than pulverizers. In Seattle, the Puget 
Sound Power & Light Co. finds a ready 
market for the cinders from its stokers 
to be used for roadways and cinder 
block manufacturing, the demand usu- 
ally exceeding the supply. 

The steam power plant now has chem- 
ists, or is in touch with chemists, to 
handle its feedwater problems. The 
next step for these chemists to develop 
in the handling of our fuel problems is 
the breaking down of solid fuels like 
coal into various gases, liquids and sol- 
ids. It is only a matter of time when 
economic necessity will lead us into 
the burning of coal gas under our boil- 
ers, combined with the manufacture of 
dyes, the making of dry ice, and the 
selling of cinders to make the cost of 
the kilowatt, as far as fuel is concerned, 
of minor importance. 

In conclusion, our natural resources 
of wood, oil and natural gas are rapidly 
becoming depleted, leaving coal the 
only undeveloped and abundant re- 
source. The economic demand for the 
by-products from coal will ultimately 
lead to a very low cost for the kilowatt. 
Therefore, it is evident that the power 
plant man should familiarize himself 
with the present day methods and future 
possibilities of burning coal from neces- 
sity as well as from its economic aspects 
and its effects upon the future of the 
Northwest. 


Discussion 


% this discussion participated in by 
R. C. Setterstrom, C. E. Klaus, Wil- 
liam S. Hill and O. L. LeFever, the 
question was raised as to whether the 
timber on logged off land could be con- 
verted into fuel to burn under boilers. 
In general the answer was no, princi- 
pally on account of the transportation 
lactor. It was pointed out further that 
short pieces of lumber from the mill 


lormerly going to the hogs are now be- 
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ing taken by furniture factories so that 
this former source of additional hog 
fuel has diminished. 

Mr. LeFever told of a study made in 
his company to see if the timber logged 
from the site of Lake Merwin on the 


Progress Report on Diesel Engines’ 


By A. H. GREISSER 


Portland General Electric Co. 


URING the past few years no 
important diesel engine generat- 


ing plants have been installed 
in the Pacific Northwest. However, in 
this area the diesel engine is becoming 
increasingly popular for powering fish- 
ing boats and tugs, construction equip- 
ment, large tractors, and heavy trucks 
in transport service. A _ relatively small 
number of units of the “high-speed” 
type were installed last year for operat- 
ing portable sawmills and sand and 
gravel plants. In such cases, the diesel 
engine ordinarily replaced gasoline en- 
gines or steam power equipment; and 
independent power was required be- 
cause of the remote locations of the 
plants where central station service was 
not available from existing lines. 

In the entire United States, and ac- 
cording to the report by the Division of 
Power Resources of the U. S. Geo- 
logical Survey, the installed capacity of 
internal combustion engines increased 
about 9 per cent in 1935 compared with 
1934. The 1935 total for this prime 
mover was 571,095 kw.—all in electric 
utility service. That total is nearly 
double the capacity reported in 1928. 
No doubt the major portion of the in- 
crease in 1934 and 1935 was due to 
Federal financing of municipal electric 
utility plants—both in extending facili- 
ties and in constructing new diesel gen- 
erating stations. Those installations 
were principally in Central Western 
states wherein hydro power is not avail- 
able and steam turbo-generation was 
uneconomical because of the small sta- 
tion capacities involved. 

The Edison Electric Institute, in Octo- 
ber, 1935, published a report entitled 
“Oil and Gas Engines, 1934-1935.” The 
diesel information contained therein is 
so complete—particularly, the cost data 
and operating records—that there is lit- 
tle opportunity to enlarge on the sub- 
ject. However, a few notes on recent 
developments may be interesting. 








*A report of Production and Generation Com- 
mittee, Engineering and Operation Section. 


Ariel project might be used for fuel. 
The study disclosed that this could not 
be transported to Portland as cheap as 
hogged fuel could be bought there. It 
was found not economical to use this 
timber for fuel. 


at 


DiEsEL ENGINE DEVELOPMENTS 


A number of engine manufacturers 
are now marketing opposed-piston 
types. One of these designs is avail- 
able in an engine rated at only 10 hp. 
at 1,200 r.p.m. By use of rocker arms 
and two connecting rods, the crankshaft 
is placed directly beneath the combus- 
tion chamber. The cylinders are placed 
in horizontal position. This design en- 
tails compactness and the manufacturer 
claims this two-cycle engine has 250 
fewer parts than the ordinary four- 
cycle, 10-hp. diesel. The overall di- 
mensions of the unit are: height, 22 
in.; length, 24 in.; and width, 25 in. 

Opposed-piston engines of more con- 
ventional design are offered for marine 
and rail-car installations. An opposed- 
piston diesel of 300-hp. rating at 720 
r.p.m., is equipped with upper and 
lower crankshafts, chain-connected, to 
eliminate long connecting rods and 
crank-throws at 180 deg. placement. 

The relatively good operating per- 
formance of diesel engines of high rota- 
tive speeds in tractor and marine ap- 
plications has encouraged most engine 
manufacturers to produce units for that 
field of sales. One long-established firm 
recently has announced an oil burning 
tractor engine rated 95 b. hp. at 1,050 
r.p.m. This unit is of the four-cycle 
valve-in-head type but operates at the 
low-compression pressure of about 125 
lb. per sq. in. at full load. Therefore 
a spark is employed to ignite the charge 
of ordinary 27+ gravity oil, which fuel 
is injected into each cylinder by the 
conventional system of fuel oil pumps 
and spray nozzles. This engine soon is 
to be offered in so-called “industrial 
power” units with all engine auxiliaries 
mounted integral with the unit. 

The principal advantages claimed for 
this design compared with the ordinary 
diesel are: 

(1) low first cost; (2) fuel and 
lubricating oil efficiencies are compar- 
able with compression-ignition engines; 
(3) low maintenance costs, because 
high cylinder pressures are not in- 
volved; (4) ease of starting—engine 
starts on gasoline injected into the air 
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intake manifold, and (5) smooth flow 
of power and less engine vibration. 


DiesEL ENGINE OPERATING CostTs 


Complete operating records of high- 
speed diesel engines in the Northwest 
were not available for this report. One 
reason for the dearth of information is 
that the installations are not sufficiently 
large to justify the expense of maintain- 
ing complete records. In one instance 
the engine operator refused to release 
performance data on a 60-hp. high- 
speed generating unit because the en- 
gine had made such a poor record. The 
writer visited that plant about five 
months after the unit was installed. The 
engine was out of service for major re- 
pairs at the time of my inspection of 
the plant. About six weeks prior to 
that time camshaft wear had progressed 
to the point wherein a new camshaft 
was purchased and installed at a cost of 
several hundred dollars. During the 
four-month period some eight new 
roller-bearings had been installed to 
replace the original bearing on the gov- 
ernor shaft; the generator had burned- 
out; and many other repairs and ad- 
justments to the engine had been ef- 
fected. In spite of the trouble and ex- 
pense involved in attempting to main- 
tain the engine in good condition, at the 
time the writer inspected the engine, it 
had been out of service about two weeks 
while an attempt was being made to ob- 
tain new connecting-rod bearings from 
the engine manufacturer’s Pacific Coast 
warehouses. Aside from _ requiring 
those new bearings on all six rods, the 
camshaft again showed signs of exces- 
sive wear, and the crankshaft bearing- 
surfaces were rough and needed re-turn- 
ing or polishing. The operator of the 
plant said he had experienced “troubles 
with no end” with the unit, and it had 
been down for repairs for the larger 





date. The foregoing record may not be 
typical, but it indicates some of the 
difficulties experienced when a diesel 
engine of high-rotative speed is used in 
place of the slow-speed, heavy-duty 
type. 

The previously mentioned report on 
oil engines by the Edison Electric In- 
stitute contains a table of 1934 operat- 
ing records for 63 diesel engine units. 
Excluding diesel engines installed prior 
to 1925, the data present records of 
only five engines under 300-hp. rating 
each. Four of the five units were pur- 
chased second-hand and no information 
was given relative to their age. Since 
the greater share of proposed diesel en- 
gine installations in the Pacific North- 
west appearing as competitors to cen- 
tral station power service involve ca- 
pacities under 200 hp. per engine unit, 
the writer is presenting operating data 
on a few of such small units. Table I 
is a tabulation of engine performance 
data averaged for the period of opera- 
tion from date of installation to the 
dates indicated. These data were se- 
cured from plants operating in the Pa- 
cific Northwest. In each case records 
of individual engine units were main- 
tained, and the information recorded in 
the tabulation covers specific units, not 
plant totals. 

It should be noted that engine repair 
and maintenance costs averaged from 
2.24 to 7.99 mills per kw.-hr. generated 
for five of the six engines reported. The 
sixth engine (F) of 233-kw. rating 
operated only 4,775 hours in the four 
years—ten months from date of instal- 
lation to December 31, 1935. Further- 
more, that generating unit (F) has not 
carried a peak load above 80 kw. and 
the “engine running capacity factor” 
for the entire period averaged only 18.5 
per cent. For those reasons, engine 
maintenance expense naturally is low. 


the fact will be recognized that engine 
repair expense is great and far exceeds 
engine manufacturers’ estimates. 

In Table I, fuel and lubricating oil 
efficiency data are included for the six 
engines. Fuel oil efficiency averaged 
from 4.09 to 8.58 kw.-hr. gross genera- 
tion per gallon of 27+ gravity fuel oil. 
The 160-hp. engine unit (C) generated 
only 4.09 kw.-hr. per gallon of fuel oil 
which cost ten cents per gallon deliv- 
ered at the plant. That same engine 
involves the highest repair and mainte- 
nance costs, and has the poorest record 
of lubricating oil efficiency among the 
six engines reported. No explanation 
was offered for the relatively low oper- 
ating economy of the engine. 

The usual guarantee on lubricating 
oil consumption is 2,000 rated horse- 
power hours per gallon of approved oil. 
That guarantee, however, ordinarily ap- 
plies to the so-called test period of from 
24 hours to two-weeks duration after 
the engine is first operated. The lubri- 
cating oil efficiencies of the aforemen- 
tioned engines, and for the operating 
periods reported (4 to 6 years), aver- 
aged 621 to 1,590 rated horsepower- 
hours per gallon of new lubricating oil. 
But that efficiency for three of the units 
was 1,460 horsepower-hours per gallon 
or over. 

The writer does not hold the opinion 
that fair averages of diesel engine per- 
formance records may be obtained from 
four or six individual engines. How- 
ever, the data submitted herewith repre- 
sents all the diesel engine records sub- 
mitted from the Pacific Northwest 
plants, wherein full and accurate rec- 
ords are maintained. 

In conclusion, it may be said that 
records of small diesel engine generat- 
ing units in general do not substantiate 
the engine manufacturers’ claims for 
low engine maintenance cost and high 


share of the time since the installation From the record of the other five units, lubricating oil efficiencies. Fuel oil 
Table I—Record of Individual Diesel Engine Generating Units 
Designation of Diesel Engine Unit A D 
Class of Service Continuous Intermittent Intermittent Continuous Intermittent Intermittent 
Data on Engine-Generating Unit: 
i Ms ok oc cue ee saes ps acts avss aes 80 110 160 180 328 340 
SO EN, on ibe dies obs bane 08040 300 325 225 300 257 300 
Number of Cylinders: .....ccsesscccccceces 8 4 2 3 6 6 
Generator Rating, kw. and p.f............. 50 kw. @ 0.8 p.f. 75 kw. 100 kw. @ 0.8 p.f. 120 kw. 220 kw. @ 0.8 p.f. 233 kw. 
Date Unit Was Installed, New............. Aug. 1930 Sept. 1930 Nov. 1931 June 1927 July 1930 March 1931 
Production and Operating History: 
Years of Record (Consecutive) ............ 6 *514 4 4% 6 45/6 
Power Generated, kw.-hr., gross........... 667,103 421,233 214,950 639,758 451,057 209,965 
Engine Unit in Service, hours.............. 39,35614 10,787 6,192 37,530 4,827 4,775% 
**Engine Running Capacity Factor, %... 30.2 50.7 31.0 13.5 40.6 18.5 
Unit Not Available When Demanded, hrs... 824 No data 13% No report 408 None 
Total Number of Engine Outages.......... 38 No data 6 1 1 None 
Total Hours of Engine Outages............ 968 No data 13% No report 408 None 
Cost of Engine Repairs and Maintenance... 
DE AU ckshacascs cect ter sbSencnulesce Sama! Tea: $1,617.78 Scere e hs) ..") cdemeete he COT tate 
NE: Ne ait WALK Ass Obie bk Rb ae he %s ne © 3 ae ot TP $ 99.98 eet - m- senene $15.00 
Total Cost of Repairs and Maintenance. . $1,898.46 $1,952.00 $1,717.76 $1,436.18 $1,351.05 $15.00 
Cost of Engine Repairs and Maintenance 
for Each kw.-hr. Generated, mills........ 2.83 4.67 7.99 2.24 2.995 0.007 
Fuel and Lubricating Oil Data: 49,095 
Total Gallons Fuel Oil Used................ 131,758 52,558 151,396 56,385 36,717 
Average Fuel Efficiency, kw.-hr. per gal... 5.06 8.58 4.09 4.23 8.00 5.72 
Total Gallons Lubricating Oil Used........ 2,155.9 No data 1,596 No data 1,085 1,021 
Gallons of New Oil Used to Replace Dis- 
carded Oil (Included in Above).......... (276) No data (72) No data No data (400) 
Kw.-hr. Generated per Gal. of Lube. Oil.. ee ee Gh ~redbeea 416 205 
Rated hp.-hr. per Gal. of Lube. Oil........ Bee. TS Satins a... . «epeeen 1,460 1,590 
* Record for Unit B is for 5% operating-years and overhaul period during sixth year. 
** Kilowatt-hours generated — 0.7 & engine hp. rating X operating hours. 
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efficiencies are usually within expecta- 
tions if the proper grade of fuel is used 
and the fuel-oil injection system is 
maintained in good condition. 

If these performance records of 
heavy-duty, slow-speed, diesel engines 
of small rated power may be con- 
sidered typical, it is probable that the 
high-speed engine will ultimately re- 
veal over-all operating costs greatly ex- 
ceeding present expectations. That 
statement refers, however, to installa- 
tions in which the high-speed engine is 
used in place of the heavy duty types. 


Discussion 


T. A. Purton, R. C. Setterstrom, and 
A. H. Greisser brought out various 
points about individual diesel engines 
operating in the territory. One engine 
on a mining property is costing its 
owners $125.00 to $130.00 per hp. year. 
Two operators are employed and the 


engine has a good record in reliability 
but not such a good record in voltage 
regulation. 

It was pointed out that it was fre- 
quently possible to convert a prospect 
for a diesel engine to central station 


power if you could get at him soon 
enough. The trouble is that he may buy 
a diesel before power company en- 
gineers have an opportunity to show 
him the advantage of central station 
power. 


Twin Falls Hydro-Electric 


Development* 


By H. L. SENGER 
Idaho Power Company 


Utilization Committeet + + + 


*Published in the April 1936, issue of Electri- 
cal West. 








Sodium Vapor Highway Lighting” 


growing toll of accidents and fa- 

talities on our highways can and 
must be stopped and the problem arises 
as to what can best be done to remedy 
the situation. 

An analysis of these highway acci- 
dents shows us that there is three times 
as much traffic during daylight hours 
as during the normal period of dark- 
ness, yet there are one-third more traffic 
deaths after dark than during daylight. 
Furthermore, 69 per cent of those killed 
are pedestrians. There can be little 
doubt that because of headlights the 
pedestrian is more likely to be aware 
of an approaching car at night than in 
the daytime, and it is also quite appar- 
ent that the number of pedestrians us- 
ing the highways at night is much less 
than during daylight hours. It is there- 
fore more or less obvious that one of 
the causes for this increase in night fa- 


|: IS generally agreed that the 





7Paul P. Ashworth, Utah Power & Light Co., 
Chairman; Walter Brenton, Portland General 
Electric Co., Vice-Chairman and Chairman, Util- 
ization Devices Subcommittee. S. B. Clark, 
Northwestern Electric Co., Chairman, Wiring 
Subcommittee. F. H. Murphy, Portland General 
Eleetric Co., Chairman, Illumination Subcommit- 
tee. L. D. Snow, Puget Sound Power & Light 
Co., Chairman, Meter Subcommittee. B. C. Elec- 
trie Railway Co., E. E. Walker; The California 
Oregon Power Co., R. S. Daniels; Eastern Oregon 
Light & Power Co., B. F. Lentz; General Elec- 
ric Co., H. T. Plumb; Idaho Power Co., O. C. 
Mayer; Montana Power Co., D. J. McGonigle; 
Northwestern Electric Co., E. F. Pearson; Pacific 
Power & Light Co., Corbett McLean; Portland 
General Eleetric Co., A. H. Greisser. 
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By F. H. MURPHY 
Portland General Electric Co. 


talities is the inability of the driver to 
see the pedestrian in time to avoid hit- 
ting him. 

The only means of illuminating most 
of the highways, at the present time, is 
the headlights of the cars using the 
highways. A powerful light projected 
as far down the highway as possible is 
desirable in order that the driver may 
distinguish objects far enough ahead of 
him to enable him to control his car ac- 
cordingly. But such a headlight would 
be completely blinding to all approach- 
ing drivers; consequently, most states 
have laws prescribing a maximum can- 
dle-power lamp that may be used and 
the limiting angles at which headlights 
may be directed along the highway. 
These requirements are a necessary 
compromise between what is desired by 
the driver and what is at all tolerable 
by the oncoming driver. As happens 
so often in such compromises, the re- 
sult is not very satisfactory to either 
driver and even less so to the unfortu- 
nate pedestrian. 

Headlights adjusted to meet the re- 





*A report of the Illumination Subcommittee, 
F. H. Murphy, chairman, for the Utilization Com- 
mittee, Engineering and Operation Section. 


quirements in the State of Oregon (and 
the requirements of most other states 
are very similar) will not permit a 
driver readily to recognize objects, such 
as the average pedestrian, much over 
200 ft. ahead of the car, yet brakes 
which meet the requirements of that 
same law will not necessarily bring the 
car to a stop within that distance if 
traveling 40 mi. per hr. or more. This 
is predicated upon having a good dry 
road surface, such as concrete; and 
what that distance may be with roads 
such as they are much of the time in the 
Northwest is only a guess. A few years 
ago, when the average driving speed 
was around 25 mi. per hr., the hazard 
was not so serious, but today the aver- 
age speed is at least twice as great and 
not infrequently three times as great, 
and something drastic must be done if 
we are to reduce these hazards. 

With practically no hope for a satis- 
factory solution of this problem from 
any possible improvement in head- 
lights, the most plausible thing to do is 
to provide sufficient illumination on the 
highways at night so that it will no 
longer “be necessary to depend upon 
headlights for that purpose. 

Heretofore, the cost of providing 
sufficient illumination on the highway 
to eliminate the necessity for powerful 
headlights has seemed rather high. Al- 
though why even that cost should be too 
high to pay for the saving of human 
lives and human suffering is difficult to 
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understand by those of us who realize 
how much needless suffering could be 
eliminated by wise and reasonable ex- 
penditures. 

Fortunately, a recent development in 
electric lighting units—the sodium va- 
por light—which more than doubles the 
light output per unit of energy, has 
given this highway lighting movement 
a great impetus forward. 

Many trial installations have been 
made to demonstrate the practical value 
of this light for highway illumination, 
but it remained for the Pacific North- 
west to demonstrate the first extensive 
installation of this type of lighting. 
This installation was made last sum- 
mer by the Puget Sound Power and 





Light Co., for the Washington State 
Highway Commission. It starts at the 
southern boundary of South Tacoma 
eand extends southward for a distance 
of about 3 mi. on the Pacific Highway, 
which on this section is a four-lane 
highway extending through a district 
exceptionally cursed with fog condi- 
tions at certain times of the year. This 
presented a desirable section of high- 
way upon which to make a real test. 

C. T. Bakeman of the Puget Sound 
Power & Light Co., who is thoroughly 
familiar with the installation, will de- 
scribe this installation in detail and 
give any features of installation and 
maintenance he may be free to discuss 
at this time. 


Discussion of Sodium Vapor and 
Tacoma Installation Described* 


OR a number of years insurance 
conan and safety organiza- 

tions throughout the country have 
been alarmed -at the tremendous loss of 
life and property in accidents incident 
to night driving. The cost of night 
automobile traveling in the United 
States during 1934 was partly recorded 
—422,499 accidents with 20,950 per- 
sons killed. The economic loss result- 
ing from these accidents was conserva- 
tively estimated at $900,000,000. 

The startling fact that there are one- 
third move persons killed during the 
hours of darkness than during daylight 
with day hours carrying three times as 
much traffic indicates that night driving 
is four times as hazardous as day driv- 
ing. This big difference can be ex- 
plained primarily by just one factor, 
the fact that we can see rapidly and ac- 
curately during daylight hours and can- 
not do so at night. The night accidents 
are not hard to understand when we 
realize that during daylight we have 
10,000 to 20,000 times as much light as 
at night. Head light intensities of less 
than | foot-candle barely reach to stop- 
ping distances and in addition the glare 
of approaching head lights causes 
blindness from which the eyes do not 
completely recover for 4 sec. This is 
equivalent to 220 ft. of blind driving at 
40 mi. per hr. There is only one con- 
clusion—“Give the Motorist enough 
light of proper quality and he will 
drive with comparative safety and com- 
fort during the night hours.” 

As early as 1931 experiments have 


*A report of the Illumination Subcommittee, 
Utilization Committee, Engineering and Operation 
Section. 
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been conducted on highway lighting. 
These initial installations were of the 
incandescent type lamp and, although 
they were relatively inefficient and not 
perfected as to application, accident 
records showed that they more than 
paid for themselves in the economic 
savings from reduced accidents. The 
use of incandescent lamps for highway 
lighting at that time involved a number 
of difficulties. Power consumption was 
relatively high with the extensive use 
of light required on highways. The in- 
candescent lamp developed up to 20 
lumens of light per watt. The concen- 
trated nature of the incandescent light 
source involved a glare source unless 
diffused by special glassware. The in- 
candescent lamp was not particularly 
adapted for distribution control of the 
light to the road surface. 


ADVANTAGES AND LIMITATIONS 


At the time of these early incandes- 
cent installations the sodium vapor 
lamp was a subject of research. This 
lamp offered several advantages for use 
in highway lighting: 


1. Relatively high light producing effici- 
ency—develops between 50-55 lumens of light 
per watt. 

2. Reduction of glare from the light 
source. The light, being from a gaseous 
source, is spread over the entire area of the 
bulb, reducing the brightness of the source. 

3. The shape of the light source is such 
that it is relatively easy to control light with 
efficient distribution on the roadway. 

4. The light is of a monochromatic nature 
(1 band of the color spectrum) which, it is 





claimed, improves visibility. The golden yel- 
low color of the light naturally limits its use 
to roadways where motor traffic is the princi- 
pal use, for it is not adaptable to areas where 
pedestrian traffic is of particular importance, 
Color distortion gives the face an extremely 
pallid “green under the gills” appearance. 

5. It is claimed that the pure color of the 
light gives special fog penetrating power, and, 
although the writer is not familiar with the 
scientific reason for this, he can testify as to 
the effectiveness of the lights under difficult 
fog conditions. 

6. The cost of lamp replacements is con- 
siderably higher than the similar cost of in- 
candescent lamps. Records of initial installa- 
tions showing lamp lives of from 1500 hours 
to over 2600 hours are available. The pre- 
sent rated life is 2000 hours. The lamps when 
first used commercially sold at $9.00 per 10,- 
000 lumen replacement unit. Since then the 
cost of renewals has been reduced to $7.50. 
They are still being built on the hand pro- 
duction basis since the demand has not been 
built up to the point where machine produc- 
tion is justified. It is expected that as the 
demand increases the machine production 
costs will be reduced and the life and effici- 
ency of the product improved. 


OPERATING CHARACTERISTICS 


The lamp itself consists of an inner 
globe carrying double cathodes and fila- 
ments with sodium and a small amount 
of neon gas included in the bulb. This 
is surrounded by a double wall evacu- 
ated container which provides heat in- 
sulation maintaining a higher inside 
temperature and consequently a higher 
efficiency. The delay relay and contac- 
tors are built into the fixture housing. 
This provides for heating of the fila- 
ments 1 to 2 min. before current is sup- 
plied to the arc circuit. After the arc is 
established the heater circuits are de- 
energized. The light first emitted is of 
a red nature due to the neon gas which 
forms the starting arc. After approxi- 
mately 20 min. the lamp reaches its full 
brilliance of golden yellow light. The 
lamps can be operated either on mul- 
tiple or series circuit. In either case 
individual transformers are necessary to 
provide the proper filament and arc 
voltages. 


Paciric HicGHWAY INSTALLATIONS 


Lacy Morrow, director of the ‘State 
Highway Department has been particu- 
larly interested in the highway lighting 
movement. As a progressive step of 
highway service to Washington motor- 
ists, a 3-mi. stretch of sodium vapor 
lighting was installed on the new Pa- 
cific Highway cut-off just south of Ta- 
coma. During the last three years there 
have been a number of installations of 
sodium vapor highway lighting in vari- 
ous parts of the U. S. However, the 
new Washington installation is the long- 
est one now installed. 

This installation consists of 66 
10,000 lumen units staggered on either 
side of the double track highway with 
an average spacing of 232 ft. The nor- 
mal spacing is 240 ft., but this was 
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shortened somewhat around the curves 
and adjusted on the section where ex- 
isting distribution lines had previously 
been placed. The units are mounted 25 
ft. above the roadway and located just 
inside right of way. They are sup- 
ported by single channel arms with guy 
wire braces of varying lengths to main- 
tain lamp positions. 

The regular distribution line was con- 
structed along the highway and utilized 
on one side of the road and alternate 
poles installed for support of the alter- 
nate units on the other side. The lamps 
are supplied by one constant current 
circuit of 6.6 amp. from a substation 
located off the road. The circuit is con- 
trolled by a photo-electric relay with 
the photronic cell in vertical position 
facing north. The installation was 
made by the Puget Sound Power & 
Light Co. for the State Highway De- 
partment. 

The transmission line was installed 
by the company for its distributing pur- 
poses and the constant current circuit 
including fixtures and supports was 
paid for by the highway department. 
The company serves this installation 
under contract for power under its 
regular state rate on a basis of 4,000 
annual-hours operation applied to the 
lamp wattage and billed out on a pro- 
rata monthly basis. Lamp replacements 
are figured on the cost of replacing each 
unit twice a year, plus labor and truck- 
age, pro rated and billed monthly. In- 
stallation and operation costs are as 
follows: 


Length of installation—2.9 miles. 

Number of units—66—10,000 lumen units with 
staggered spacing averaging 232 feet. 

Installation cost of constant current circuit, 
ene fixtures and supports—$4,000 per 
mile. 


Cost of power—$622.00 per year; $214 per 
mile per year. 

Cost of lamp replacements—$1,254 per year; 
$433 per mile per year. 

Total maintenance and power cost 


. $647 per 
mile per year. 


Looxinc AHEAD 


With the development of the sodium 
vapor lamp, highway lighting has been 
brought from the possible future to the 
present. The recent installation on the 
Pacific Highway has created national 
as well as state wide interest. The tre- 
mendous toll of night accidents in cities 
and on highways has regimented forces 
of insurance companies, automobile 
associations, and commercial travelers’ 
safety councils for greater highway 
safety. Highway lighting is one of the 
major projects of these groups. With 
the motorists of Washington given an 
opportunity to sample the safety and 
comfort and relaxation of driving on 
lighted highways there will be further 
and further public demand for exten- 
sion of this improvement. The prog- 
ress in highway lighting has developed 
renewed interest in more adequate city 
street lighting. This service has been at 
a comparative standstill for the last few 
years and it is forecast that consider- 
able changes will take place in the next 
few years. 


(Editor’s Note: Mr. Bakeman here showed 
moving pictures of the opening of the Pacific 
Highway sodium vapor lighting installation.) 


The Electric Furnace in The 
Gray Iron Foundry: 


HE superiority of the electric fur- 

nace over the cupola is unques- 

tioned in the production of gray 
irons with special chemical or phy sical 
characteristics. Gray iron is gradually 
replacing cast steel, forged steel, and 
manganese steel in the manufacture of 
many types of equipment wherein se- 
vere impact, wear, or corrosion is en- 
countered. The electric furnace per- 
mits superheating the molten charge of 
iron to gain higher tensile and trans- 
verse strength than can be obtained in 
cupola production, and, compared with 
cupola iron, the electric iron is more 
uniform in texture and contains less 
contaminating materials. In fact elec- 
trie gray iron can be produced with 
such a wide range of properties that it 





*A report of the Utilization Committee, Engi- 
neering and Operation Section. 
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may be considered as a new metal 
available to the designing engineer. 
This paper will not present data on 
the physical properties, metallurgy, and 
cost of manufacture of special gray 
irons which are limited to electric fur- 
nace production. That field has been 
discussed very thoroughly by technical 
societies and in the trade journals, 
However, the subject is worthy of care- 
ful attention because any foundry oper- 
ating an electric iron furnace will de- 
sire to cast special gray irons, particu- 
larly when the use of the castings justi- 


fies a higher price and larger profit. 
ADVANTAGES OF ELECTRIC FURNACES 


The electric furnace has many advan- 
tages over the cupola in the production 


of ordinary gray iron. These advan- 
tages of the electric iron furnace are 
briefly as follows: 

1. Inexpensive scrap and borings 
can be used in the charge. 

2. The composition of the metal can 
be altered during the melting process; 
for example, the amount and state of 
the carbon may be manipulated at will, 
and the silicon content changed to suit 
requirements. During one heat-cycle 
various types of iron can be produced 
to meet the needs in a jobbing foundry. 

3. Quick delivery of casting can be 
made for orders too small for 


net. 
nomical production in the cupola. 

1. Melting losses are reduced. 

5. Castings are uniform in metal- 


lurgical 
ability. 

6. The number of bad castings is re- 
duced to a very small percentage. 

7. Space in the foundry is saved by 
the elimination of the large tonnage of 
coke commonly stored for the cupola. 

8. The electric furnace permits 
greater cleanliness in the foundry, and 
provides better working conditions. 

9. The foregoing advantages all re- 
sult in lower overall operating costs for 
the foundry. 


composition and in machin- 


OPERATING CosTs 


Recently a few electric iron furnaces 
have been installed in the Pacific North- 
west which are operating in direct com- 
petition with cupolas in the production 
of the general foundry run of castings. 
A survey of iron foundries in the Port- 
land area revealed a situation of keen 
competition and relatively low prices 
on common gray iron. If the electric 
iron furnace is to replace the cupola in 
the medium and small capacity foun- 
dry, the costs of operation of the elec- 
tric furnace must obviously meet the 
economic conditions in the industry. 
This paper will attempt to outline the 
costs of operating electric iron furnaces 
in the ordinary foundry of this geo- 
graphical area. 

Investigation of cupola practice 
shows that melting costs have a wide- 
spread variation between foundries in 
spite of the fact the production is com- 
parable both in gross-melt and in class 
of castings produced. This difference 
in costs is due principally to variations 
in the proportions of pig iron and coke 
used in each charge, and to the type of 
scrap utilized. As a matter of fact, the 
electric gray iron foundries report melt- 
ing costs which are divergent chiefly be- 
cause of differences in the composition 
of the charge and the price paid for 
scrap in an unstable market. One 
foundry operator obtains borings at the 
cost of hauling and uses them in quan- 
tities of twenty per cent of the furnace 
total charge-weight, but adds from five 


15] 








to ten per cent of foundry pig to the 
charge, and makes up the balance with 
scrap iron of machinery and heavy 
grades, mixed. The high cost of pig 
iron nearly offsets the low expense of 
the borings. Another electric iron fur- 
nace operator never uses pig iron in 
the charge and seldom attempts to melt 
borings. Test samples from these two 
foundries indicated that the castings are 
of identical quality. 

Cupola operators who use fifty per 
cent foundry pig in the charge are some- 
times reluctant to attempt the produc- 
tion of gray iron in an electric furnace 
without the use of pig. But aside from 
the saving of coke, the electric furnace 
has the economic advantage of permit- 
ting low priced scrap to take the place 


trode consumption, cost of linings, serv- 
ice flexibility, convenience in charging 
and pouring, and efficiency of electric 
energy usage. The form of the electric 
rate will have an important bearing on 
the ultimate choice of a furnace. That 
is economic limitations may be estab- 
lished by low power factor penalties 
and because the furnace rate has some 
form other than a straight line meter 
rate, i. e., flat demand, Wright demand 
or Hopkinson demand. The electric 
utility should be consulted before an 
electric furnace is purchased, in order 
that the type or form of furnace se- 





lected conforms to the rate regulations, 
and so that the electric energy costs will 
be a minimum under the operating 
schedule of the foundry. 

Table III gives specifications for fur- 
naces of the direct arc type manufac- 
tured in either single-phase or three- 
phase forms. The capacities listed are 
for acid lined, steel furnaces, and the 
“rated capacities” would be slightly 
higher for ordinary gray iron. 

Table IV presents a twelve-month 
operating record of the type No. 
“V.41%” furnace in gray iron produc- 
tion, and in Table No. V data on indi- 


Table I—Operating Cost of Cupola on General Foundry Machinery Iron Castings 
Cupola 27 in. in diameter, inside lining; production rate of 2,000 lb. per hour; 5,000 lb. total melt. 





Minimum wry § ) — 
= ‘ Costs Charged (Ib. osts 
of the Pr iron. = a electric ce Caten, S00: Th: 00 BUEN BE ea on sin meninges ss apnnaie $ 5.40 1,020 $7.90 

if i i Pig iron, 1,000 Tb. SE GEL.90 Par Te. onc scccsncccseséancss - 10.95 +500 A 

can refine high sulphur iron which tie Strap) 1100 Ibe at $6.00 per T2200 2 22222 2.15 None as 
would otherwise be impractical to use. Machinery Scrap, 2,900 Ib. at $9.00 per T.......+.+...0++4 13.00 2,500 11.35 
One — in duplex ——— —— Sommer Was Mieuti-reasladtslcarsnsoans obo tenesctcaisk, oe = so 
i i Depot TRAPS osc ccgesccdascsecctdeasctwesccccsccduts 1.50 eves -00 
iron with 0.18 _ cent sulp ur to fess Melting Loew at 6: per GORt..5..cccsccccssccsdssecccecesee 2.15 asee 3.10 
than 0.07 per cent in 30 minutes. ntiokeiuiattninlchdois deck : — 
° . excluding operating labor).......... 36.25 52.4 
Comparisons of operating cost of the COST PER TON AT CUPOLA SPOUT.............. $14.50 $21.00 


electric furnace vs. the cupola will vary 
because of the aforementioned foundry 
practices and by reason of variables be- 
tween the operating characteristics of 
the electric furnace types and forms 
available. Therefore the accompanying 


Table 1I—Operating Costs of Electric Iron Furnace on Production 


of General 


Foundry 


Machinery—Iron Castings 
NOTE: Following data apply to electric furnaces of 1,000-Ib. normal charge capacity, and for a 


total melt of 5,000 Ib. in one day’s run. 

















? Minimum ‘ Maximum 
analyses Tables I and II only indicate Item Quantity Unit Cost Cu Quatty ane 
a . IS, Gi asshcnvuadeeeseessbite 5,000 Ib. $ 2.50/Ton $ 6.25 None nies 
the possible range of costs, and may Foundry Pig 312122222! None 21.90/Ton te 1,000 Ib. $10.95 
. . all Machimers BPG os csviccvcscscesss None 9.00/Ton cas 4,000 Ib. 18.0 
serve as 8 guide in the analy sis of elec- SAN RADE sass sennns oaens 0044 8% at 50 2% .60 
tric gray iron furnace possibilities. WOETODMICON =o ccc ccceccceseescases 126 Ib. 60.00/Ton 3.75 None Sees 
a ee ee ee vas 12.50/Ton 1.20 i .60 
These data were developed from a study Electrodes 0022207200000. 8.5 Ib. 16.5/Ib. 1.40 8.5 Ib. 1.40 
: is Refractory Repairs .........s.sceee ae ne 1.00 aeie .50 
of foundries giving comparable tonnage —frectric Riad sas dooce Sede: 1,500 kw.-hr. 1¢/kw.-hr. 15.00 1,825 kw.-hr. 18.25 
output. TOTAL COST FOR 5,000 LB. (excluding operating labor)...... $29.10 $52.30 
Types OF ELECTRIC FURNACES COST PER TON AT FURNACE SPOUT.......... GAvtivodesd $11.65 $20.90 
The electric furnace for gray iron is 
exactly similar to the steel furnace. The Table I1I—Electric Furnace Specifications 
daily and monthly production and the Vertical Electrode, Single or Three-Phase, Iron or Steel Production 
: i > ; Rated Normal Hearth 
class of castings produced will deter- Type Shell Power Capacity Charge Area Electrod: 
mine the rating and type of electric fur- _No. Diam. (in.) Kva. Lb. Lb. Sq. Ft. Diam. 
. . V-2 24 50 50 50 2 
nace best suited to a particular gray v3 38 100 150 200 13 3 
iron foundry. Furnaces of equivalent -8% 42 100 150 250 214 3 
; : V-4 48 150 250 500 414, 3 
capacity but of different type and form v-4% 54 200 400 1,000 6 4 
. . V-5 60 300 750 1,500 Ty 4-5 
will not be equal in first cost. Further- VE% os an6 1,000 2000 te as 
more study of the various furnaces will V-6 72 600 1,500 3,000 14 5 
: 7 V-7 84 900 2,000 4,000 17% 6 
reveal differences in the rate of elec- v-s 96 1,200 3,000 5,000 23 6 
Table IV—Record of Twelve Months’ Production of Gray Iron in Electric Furnace 
110-Volt, 125-Kilowatt, Single-Phase, Single-Graphite Electrode 
Furnace, 1,000-Lb. Normal Holding Capacity 
Average Average Tonnage of Average* 
Electric Number Average Weight of Salable Kw.-hr. 
Tonnage Energy of Kw.-hr. Number Number of Number of Metal Castings Used per Ton 
of Metal Used by Used per Ton of Days Heats on Heats per Charged Produced of Salable 
Charged Furnace of Metal Furnace Iron Day of For Each (Less Gates, Castings 
Month (2,000 Lb.) Kw-hr.* Charged* Operated Furnace Operation Heat Lb. Sprues, and Risers) ( Net Weight 
1935 
March .........+. 27.92 23,250 833 23 60 2.6 981 24.77 940 
UE ee a aatien 21.34 19,470 912 21 54 2.6 790 20.90 932 
No ated ot 36.85 25,950 704 25 80 3.2 921 29.15 890 
Rais oadiccan ts 32.44 22,320 688 23 69 3.0 940 23.49 948 
UE, ecbde seeaance 56.00 37,650 672 26 128 4.9 876 50.00 153 
MEE S56 cnindes . 47.48 33,570 707 25 108 4.3 879 43.0 780 
September ........ 43.68 29,490 675 20 96 4.8 910 37.475 787 
October .......... 54.27 36,570 673 26 118 4.5 920 45.35 805 
November ........ 43.46 30,870 710 24 96 4.0 906 35.34 874 
December boat 47.21 34,170 724 24 102 4.25 926 38.01 898 
0 a ee 24.38 23,910 981 21 69 3.3 707 22.91 1,042 
February ........ 38.24 27,660 832 22 73 3.3 911 24.90 1,110 
Total for 12 Mo... 468.27 344,880 wa 280 1,053 $95,295 
AM, GOB WR. 066600 SRP tg ere 736* 23 88 890 32.94 873* 


*Net—does not include losses in Transformer of following characteristics: 150-kva., 11,000/120-volt, single-phase, G. E. Type H, Form KDD. 
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power transformers in service th ' 
Unit (B) Single-phase, 1,000-lb. Normal Charge Capacity Furnace with Input of 125 kw. circuit and opproximately 2500 ft cane seamen? 
and Operating Voltage Varying Between 110 and 120 Volts supplying Furnace Unit “87 a 125 kw. single phase electric 
Kilowatt- gray iron furnace of 1000 Ibs. normal charging capacity 
Hours 
Total Weight - —Time—-— Time for Kilowatt- per Ton 
Heat of Furnace Start Energy Heat ; Hours of Furnace 
Date No. Charge (Ib.) Are Off Hours and Min. Used* Charge 
Feb. 11 84 eee 11:35 p.m. 
12 85 1,000 3:50 a.m. 7:10 a.m. 3:20 420 840 
12 86 700 8:00 a.m. 10:15 p.m. 2:15 270 770 
12 87 650 10 :45 a.m, 1:35 p.m. 2:50 270 830 
12 88 1,000 2:15 a.m, 5:10 p.m. 2:55 360 720 
12 89 1,200 5:45 a.m. 8:35 p.m. 2:50 $15 525 
é 12 90 700 9:05 a.m. 11:10 a.m. 2:05 240 685 
Fa 12 Totals 5,250 19 hr. 20 min. Elapsed Time 16:15 1,875 an 
al 12 Average 875 ee de 715 
iF 14 95 1,000 6:10 a.m. 10:10 a.m, 4:00 450 900 
14 96 1,000 10:40 a.m. 1:40 p.m. 3:00 330 660 
14 97 1,000 7:30 p.m. 11:00 p.m. 3:50 405 $10 
17 98 1,000 5:03 a.m. 11:35 a.m, 6:32 585 1,170 2é 
17 99 1,000 12:05 p.m. 3:05 a.m. 3:00 300 600 RK VouTs 
17 100** 1,000 See Note KAY eres 
18 100** See Note 8:30 a.m, 1:45 p.m. 5:15 750 eae vA 
19 101 1,000 5:30 a.m. 10:40 a.m. 5:10 540 1,080 
19 102 1,000 11:10 a.m. 2:00 p.m. 2:50 360 720 
19 103 1,000 2:30 p.m, 5:10 p.m. 2:40 300 600 
19 104 1,000 5:40 p.m. 8:20 p.m. 2:40 300 600 
3,450F 673f 


Table V—Record of Individual Gray Iron Heats in an Electric Iron Furnace Showing voltage measured on the secondary side of 3-50 Ka 








+ Kw.-hr. for 11 Heats. tKw.-hr. per Ton Charged with Furnace Hot. 

Totals for Heats Nos. 86 to 90; 96, 97, 99, and 102 to 104, inclusive (11 heats with furnace hot 
when charged) are 10,250 Ib. 

Note: *11,000/120-volt, 150-kva., single-phase transformer losses not included. 

** Heat No. 100 failed by loss of bottom contact during period 7:25 p.m. to 11:00 p.m. on 
Feb. 17. On Feb. 18, 570 kw.-hr. were used to remelt the charge. 

This was the only loss of contact with the bottom electrode in 1,154 heats (to and including 





Fig. 2—Voltage charts for furnace 
March 31, 1936). “ 
If transformer losses estimated at 2 per cent are included, the above furnace when charged in shown in Fig. 1 taken on second- 
the heated condition, requires approximately 686 kilowatt-hours per ton of metal charged. ary side of transformer 
" SCHEMATIC WIRING DIAGRAM ~ vidual iron heats are given. This par- nomically according to reports. Many 
ingle orewe 


ticular furnace has a single graphite of these furnaces are used for special 
electrode mounted vertically through gray irons, for example, castings of 
the roof and uses a water cooled steel extreme hardness and _high-tensile 
electrode in the furnace bottom. It strength. In some instances the large 
should be noted that the metal charge tonnage of metal cast and low cost of 
lost contact with the bottom electrode foundry coke permit the electric fur- 
only once in the first 1,154 heats (to and nace to show greatest overall economy 
including March 31, 1936). The fur- if run in duplexing service. However, 
nace is served by an ordinary distribu- foundries in the Pacific Northwest, with 
tion type transformer of 150-kva. rat- 
ing and operated at 11,000/120 volts. 
A schematic diagram of the wiring is 
shown in Fig. 1. Fig. 2 depicts voltage 
charts taken at a point approximately 
2,500 ft. beyond this furnace and on 
the secondary side of power trans- 
formers connected to the same 11,000- 
volt primary circuit. Fig. 3 is a record 
of the kilowatt input to the furnace dur- 
meade ing the period covered by the voltage 
ane ec 0. smuseuar cectmc rece | Charts on Fig. 2, and Fig. 4 shows the 
Womans Cannes (OBO renee, Oranarene Verse £0 vo esrs- voltage on the secondary side of the 

transformer serving the furnace, and for 
the same furnace heat and time interval. 
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Fig. 4—Transformer secondary 


7 . o2 . : . volt duri the heat sh i 
i Reger mar wrt yer In the industrial centers of the East — nies 3 ere 
rs 5 furnace : and Middle West, a large tonnage of 


scrap metals and borings is available to 
Cie Katee te te dé aaide the iron foundry. A number of single- possibly a very few exceptions, do not 
phase gray iron furnace for a 1,000- phase, indirect-are rocking furnacesfor produce sufficient tonnage of gray iron 
lb. charge gray iron have been operated eco- castings to justify duplexing. 
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Table VI—Record of Individual Gray Iron Heats in an Electric Steel Furnace 


Unit (A) Three-phase, 1,000 lb. Normal Charge Capacity Furnace with Input of 228-kw. and 
Voltage between Electrodes Averaging 166-Volts. Acid Lining in Furnace. 
Note: Iron heats listed below are with furnace hot following runs on steel. 


Kw.-hr. per 

Heat Total Weight Time for Kilowatt- Ton of Furnace 
Number Date of Charge (lb.) Melt (hours) Hours Used Charge 

580 Oct. 10 900 250 555 

584 11 450 150 667 

586 12 1,200 380 633 

575 16 1,000 250 500 

243 Apr. 21 700 55 Min. 200 571 

247 22 700 1:05 200 671 
Totals 4,950 1,430 
Averages 825 238 577 


Note: Records of electric energy consumption include transformer losses 
at 11,000-volt primary side of three 150-kva. transformers, Y-connected. 


, Le., energy is metered 


No record of electrode consumption on iron heats is maintained. 


The rocking furnace of the indirect- 
arc type is ‘capable of economically 
melting brass, iron and alloy steel. The 


advantages claimed for this form of 
furnace are: 


1. High thermal efficiency, because 
the metal charge is heated both by di- 
rect radiation front the arc and by con- 
duction from the refractory lining; 

2. The “washing” action of the 
charge on the walls protects the refrac- 
tories from overheating, thereby pro- 
longing the life of the lining; and 


3. The rocking action prevents 


Table ViI—Chemical Analyses of Steels 
and Gray Irons Produced in Successive 


Runs in Furnace, Shown in Table VI 


Steel — Analysis———— 

Heat or Total 
No. Iron C. Mn. Si. Ni. Cr. 
577 Iron 8.45 0.50 2.35 
579 Steel 0.17 0.32 ee 
580 Iron* 3.30 0.50 2.20 
581 Steel 0.25 0.47 0.39 ae nde 
582 Steel 0.28 0.57 ois 1.53 0.66 
583 Steel 0.23 0.53 ia 
584 Ironf 4.10 0.67 0.97 
585 Steel 0.27 0.77 er 
243 Iron No Analysis 
244 Steel 0.33 0.58 
245 Steel 0.28 0.65 oes 
247 Iron 8.40 0.70 2.35 
248 Steel 0.27 0.47 cain 
575 Iron 3.33 0.68 2.20 
576 Iron No Anlysis 
577 Steel 0.23 0.63 

. Type of castings: Engine cylinders. 


Type of castings: Chilled iron. 


segregation of the elements in the 
charge and maintains a uniform tem- 
perature throughout the bath with the 
results that the metallurgical reactions 
can be closely controlled and melting 
losses are minimized. The specifica- 
tions for various capacities of the in- 
direct-are rocking furnaces are shown 


in Table VIII. 
VOLTAGES AND CuRRENT REGULATION 


The open circuit voltage of three- 
pease furnaces is limited to a maximum 
of 275 volts by requirements for insula- 
tion and safety. The single-phase fur- 
nace is not ordinarily operated above 
220 volts and not under 90 volts. Most 
modern large furnaces use voltages 
variable in from two to four steps to 
gain faster metering and higher econ- 
omy. In the basic process, a “low” 
voltage is used during the refining peri- 
od when the furnace temperature is 
highest and the receptivity of the charge 
is lowest. The advantage of variable 
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voltages in three or four steps is that 
the power input can be changed to suit 
the receptivity of the charge. 

The usual method of securing vari- 
able voltage is through connections to 
taps on the primary winding of the 
transformer. That arrangement entails 
the switching of lower currents than 
would be necessary if the taps were pro- 
vided on the secondary winding. How- 
ever, an exception to primary switching 
is made in the case of one manufacturer 
of single-phase furnaces who has de- 
veloped a double-pole, double-throw, 
“tube” switch which is water-cooled. 
When connected to a voltage regulating 
transformer included in the secondary 
circuit of the main furnace transformer, 
this switch permits the use of either 
one of two voltages and reactance taps. 

Control of current to the limits set 
a the particular design of the furnace 

- by consideration of power factor is 
sccdiplichuld by changing the length 
of the arc. Automatic current regula- 
tion requires a torque motor connected 
to a current transformer, and the torque 
motor operates contacts in a circuit sup- 
plying a motor which raises or lowers 
the electrode. Each phase must be regu- 
lated separately, with an individual mo- 





tor and control for adjusting the posi- 
tion of each electrode. 

Small furnaces of either single or 
three-phase are often manually regu- 
lated because of the proportionate high 
first cost of the automatic control for 
the electrodes. In the operation of 
furnace, automatic regulation of the ar: 
will ordinarily save in labor costs, and 
may be a refinement for furnaces lo- 
cated on power circuits which cannot 
be subjected to the unsteady loads 
created by inattention to manually oper- 
ated furnace electrodes. 


FURNACE ELECTRODES 


The rate of consumption of electrodes 
in a furnace properly designed and 
operated is variable principally with 
the type of furnace. Furnaces of small 
capacity (normal charge of 4,000 Ib. or 
less) ordinarily use graphite electrodes, 
although economic considerations may 
reveal carbon to be the cheaper for 
some furnace types. The graphite elec- 
trode is standard for the single-phase, 
indirect-arc, rocking furnace. The con- 
sumption of electrodes in that type of 
furnace on gray iron melting service is 
reported to be approximately 81% |b 
per ton of metal charged in a furnace 
rated at 1,000 Ib. and with an energy in- 
put of 500 kva 

In furnaces of the direct-arc type and 
with acid linings, the graphite electrode 
consumption in melting steel ranges 
from 4 to 10 lb. per ton of metal 
charged. 


Fig. 5—(Left) 48-in. single-phase 

furnace equipped for automatic 

current regulation and two graphite 

electrodes. (Right) 36-in. single- 

phase furnace with one graphite 

electrode and _ water-cooled steel 
contact in bottom 
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The single-phase, single graphite elec- 
trode, gray iron furnace reported in 


duced the first 95,000 lb. of gray iron 


with an electrode consumption of only 


1935, the electrode consumption aver- 
aged 2.1 lb. per ton of furnace charge, 


r Tables IV and V is notably low in elec- 1.67 lb. per ton of metal charged. In and for the month of February, 1936, 
- trode consumption. This furnace pro- the period September 9 to December 3, a total of 77 lb. of electrodes was used 
h for the furnace charge of 33.24 tons, an 
Tr average consumption of 2.32 lb. per 
a Table ViII—Specifications on Single-Phase, Indirect-Are, Rocking Furnaces for ton of gray iron. 
c Gray Iron, Steel or Brass The 500-lb. capacity, single-phase, 
d Note: Power input values below listed are for ferrous metal melting. ‘ait single-graphite electrode steel furnace 
" L _ Weight of recorded in Table XI used an average 
: urnace an : z 
yt 3 Normal Charging Graphite Electrical of 9.42 lb. of electrodes per ton of steel 
. ; —Capacity—— Furnace Electrode Rocking Equipment (No a ¢ ae . — 
ls Cold Molten Input- Diameter- Motor Transformer) charged (31 _he ats and total furnace 
r- Type tb. Ib. kva. In. hp. t. charge of 10.74 tons). The three-phase, 
, 35 . : Y ‘ - 
LF 200 825 153 3 %, 4,200 1,000-lb. capacity electric steel furnace 
LFA 350 500 191 3 M4 5,200 ae. 2 ee inci r r cag 
LFY sas 1.350 one ; st 7608 reported in Tables IX and X uses an 
AA 1,000 2,500 530 ‘ 2 15,000 average of 71% lb. of graphite electrodes 
es } t oa J id Y 2 28,000 : 
. per ton of steel charged. 
1¢ TI ° 9 
1e cost of graphite electrodes of 3- 
th Table IX—Record of Individual and of Daily Total Charges in an Electric os gees 4 hetween 16% and 
ll nol Gumenen in. diameter varies between 1614 an 
° . . 4 9 e S > > 1 > 
or Unit (A): Three-phase, 1,000 lb. Normal Charge Capacity Furnace with Input of 250-Kilowatts, 21 cents per pound de pe nding on the 
and Voltage Between Electrodes Averaging 166-Volts quantity purchased in each shipment 
2S. = e e 
Total and the source of delivery, i. e., local 
ay Wt. of Kw.-hr. a ee ee sh: is 5; 
= ees caaies stocks or direct shipment from the 
Heat ——Time—— Kw.-hr. Charge Metal factory. 
20. No. Date Start Pour Consumed (Ib.) Charged $ 
1 Jan. 2, 1936 7:45 a.m. 10:15 a.m. 500 1,000 1,000 FuRN CE LINING 
se, 2 2 10:55 a.m. 12:45 p.m. 400 1,000 800 NACE LININGS 
yn- 3 2 1:20 p.m. 2:50 p.m. 300 1,000 600 4 ; : : : 
4 i ee eee bi ail Av. 800/Ton Electric furnaces are lined with either 
oO é (:360 a.m. 9:50 a.m. ,L0¢ ,090 . . . ° aT 
: 5 3 10:45 a.m. 12:15 p.m. 400 1,000 800 acid or basic refractories. Acid linings 
< 6 «4 2.9 9 reg ° ° 
i P : —— —— as — Av. Sen/Ton are predominant in the small furnaces 
. 7 4 6:00 a.m. 8:50 a.m. 600 1,200 1,000 for either steel or gray iron because of 
ace 8 4 10:00 a.m. 11:30 a.m. 300 1,000 600 : aes -—- 
Av.820/Ton the relatively low cost of the silica 
In- 9 6 7:00 a.m. 9:40 a.m. 600 1,200 1,000 > i, il se shia 
R 14000 12.56 pam. a oo ao brick and ganister used. Another rea- 
11 6 1:40 p.m. 3:15 p.m. 400 1,200 - 666 . son is that the bottom or bow] is deeper 
v. 833/Ton a : 
d 12 - 6:30 a.m. Butera os: 500 1,200 833 and the lining thinner, thereby permit- 
ae 13 7 9:35 a.m. 11:15 a.m. 400 1,000 800 ; ¢ > sate 7 ‘ . .e ‘ ive 
a 14 7 12:05 p.m. 2:10 p.m. 500 1'200 ass ting large r heats in a furnace of given 
a a ; - oe WP Av. 825/Ton shell diameter. However, basic linings 
>t < 0 Q as a.m. :UO a.m, 600 ,200 ,000 ° e ' 
ta 16 8 6:46 om. 11 190See 400 1'200 666 such as magnesite, dolomite and chrome 
a 8 1:00 p.m. 2:45 p.m. 500 1,000 nineteen brick have the advantageous property 
18 to 20 2 6:30 a.m 2:45 p.m. 1,500 3,600 833* of refining the metallic charge. That 
21 to 2 5:45 a.m. 2:55 p.m. 1,600 3,800 842 - , 
24 and 25 11 7:00 a.m 11:10 a.m. 800 1,800 890 process is a surface action and accord- 
26 to 28 13 8:00 a.m. 2:45 p.m. 1,300 2,900 900 ee Se eS ee ' 
oS caiae 2 —— amie oe ane yo - ingly the metal is held in a shallow 
31 and 32 15 7:30 am 12:20 p.m 900 2,000 900 bath of large area compared with the 
33 and 34 16 7:00 a.m 2:10 p.m. 1,000 2,200 910 . . 
35 to 37 17 7:00 a.m. 2:45 p.m. 1,500 3,800 790 weight of the charge. 
38 and 39 18 6:00 a.m. 11:00 a.m. 1,000 2,400 833 a ee ana 4 i ; 
ue a - a 2.45 San sees yor ne The basic lining aids in the control 
43 and 45 21 6:30 a.m 3:10 p.m. 1,600 4,200 765 of the composition of the charge be- 
46 and 47 22 9:00 a.m 2:30 p.m. 1,000 2,600 770 s tis is alealie at 
Sand 49 23 7:30 a.m. 2:20 p.m. 1,100 2,500 880 cause no silicon is absorbed from the 
50 and 51 24 7:00 a.m. 2:45 p.m. 1,100 2,800 790 mI > al: « s —ae 
53 ana 5S ao nace one eae poo lining or the slag, and phos phorus and 
54 and 55 27 9:25 a.m. 3:00 p.m. 1,000 2,400 830 sulphur is kept down. The ultimate 
56 and 57 2 7:00 a.m 2:05 p.m. 1,100 2,400 920 . : 
58 to 60 29 7:30 am 2:15 yam: 1400 3200 870 choice as to the chemical nature of the 
61 and 62 30 7:30 a.m 12:20 p.m. 900 2,000 900 oni > 2 > clace sltine 
$3 ond 66 os ; aoe Hoe fem >! one = lining -_ a : ve - melting 
—— —— service demanded by the foundry. 
I ere Se Stil aaistb we iiaieSl ARMOR RE Tle = Sse en ae ile 31,700 75,100 + : : : 
RE 075 atc. c)iitca sake wade $0 cama anion a nnawatine 488 ‘L151 844 Electric furnaces operate at tempera- 
Note: 7% Ib. of electrodes (graphite) used per ton of metal charged tures approaching the melting point of 
‘ost of electrodes $1.56 per ton of metal charged. » refrac 1eq s ‘ TT > 
* Average per ton for Heats 18 to 65. Z re ae s, and for ae wane 
urnace walls are not insulated. 1e 
Table X—Furnace Charges and Analysis of Steel Poured refractories must withstand the high 
ee os temperatures and still retain sufficient 
~ 0 w.-nr, ° aa c.é 
- Furnace Per Ton Furnace Charge—Pounds — Anaiysis of Heat--—_—— mechanical strength. he linings are 
eat Charge Metal Scrap Re- dene — — 4 — neni. as - 
No. (Ib.) Charged Steel melt Mn. Fe.-Si. Ni. Fe.-Cr. Mn. Si Ni. Cr. Mo, Usually so thick that they have a heat 
1 1,000 1,000 600 400 7 3 ‘ 49.50 <3 i. .. storage capacity nearly equal to the 
2 1,000 800 600 400 7 3 ; 85.43 » 23 04s aan . ; ' = 
1000 a ae. Whe ’ a a Pe, 2s heat content of the charge. The fac- 
4 1,100 1,099 600 500 7% $3 £8% 28%SS . a ae ee, tors of high radiation losses and heat 
5 1,000 800 600 400 7 3 85 6.46 ; 
6 1,200 666 800 400 8% 3 16 = Ad storage capacity should be considered 
7 1,200 1,000 700 500 8% 3 1.01 92 : lent i al ie cai 
8  1'000 on -iae ¢ se . an € in the selection of furnace charge ca- 
9 1,200 1,000 700 500 9 6 10 7 35 1.39 37 pacity and melting rates to meet gen- 
10 ~=:1,200 833 1,200 3 6 4 15 91, 45 ws 1.50 64 a ’ . +s ; 
11 1,200 666 700 600 .. e : 60 oe "s ofp ‘** eral foundry operating conditions. 
12 1,200 g83- 700 65600 8% 38 .. “i 70 sh i 
1,000 800 600 400 6 —_ ™% 71 2.19 .88 ri A See eae 
14 1,200 oS 190-ia °° 7 15 468S 58 1.52 69 ss Cost oF FURNACE LININGS 
15 1,200 1,000 800 400 6 4 9 40SS 63 oo ae vy . 
16 1,200 666 «6700 «2500 «28% «O8tis ' met - ks ne i " The single-phase, 1,000-lb. normal 
17 1,000 1,000 ... 1,000 5 3 2% 3 73 ~ ae ei 





holding capacity furnace recorded in 


Vo. June, 1936—Electrical West ] 


vu 
ul 








ta 


Tables IV and V produced 396 iron 
heats (a total charge of approximately 
177 tons) with the original lining, and 
at a patching expense of only $15.00 
during that period of output. The sec- 
ond lining produced 347 heats, and the 
third, 381 heats with no patching ex- 
pense for either of the last two linings. 

The approximate cost of an acid lin- 
ing for this furnace is: 


Refractories .....................----- $30.00 
ed WON 2.00 
Labor, 5 man-days................ 15.60 
Fuel for drying lining.......... 2.20 

TD Salen Ce $49.80 


The relining was completed in 16 
hours with a cold furnace and 8 hours 
additional time was required for drying 
out. The following heat, a 600-lb. 
charge of iron, was poured in 51% hours 
from the time the power was turned on. 

Thé average cost of linings for this 
furnace has been less than forty cents 
per ton of metal charged, and that cost 
is about an average for electric gray 
iron furnaces of various types with acid 
refractories. 


INFLUENCE OF CoLp LININGS ON 
EnerGcy USAGE 


Table V shows the relatively long 
periods required for melting iron in a 
cold furnace, and the resulting high 
rates of energy consumption per ton of 
metal charged. For example, the time 
required for melting the 1,000-lb. 
charge in Heat No. 98 on Monday 
morning (February 17) was 6 hours 
and 32 minutes, and electric energy 
used for the heat was equivalent to a 
rate of 1,170 kw.-hr. per ton charged. 
The following 1,000-lb. charge was 
poured in three hours at an efficiency of 
600 kw.-hr. per ton. Referring again to 
Table V, it will be noted that heat No. 
84 was tapped off at 11:35 p.m. Febru- 
ary 1l. For Heat No. 85, the are was 
started at 3:50 a.m. (4 hours and 15 
minutes after Heat No. 84 was tapped) 
and in 3 hours and 20 minutes the heat 
was completed with an energy expendi- 
ture equivalent to 840 kw.-hr. per ton. 
In this particular furnace when charged 
hot, individual iron heats are run at 
efficiencies varying from 525 to 830 kw.- 
hr. per ton of charge, depending on the 
weight of metal in the furnace. These 
data show the effect of a warm or cold 
furnace on the electric energy usage, as 
compared with the efficiency obtained 
in continuous production. 


ABSORPTION OF METAL By LININGS 


Foundry operators and electric fur- 
nace manufacturers almost universally 
have the opinion that gray iron and 
steel cannot be successfully produced 
in the same electric furnace. The rea- 
son given is that the refractory lining 
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absorbs some of the metal, particularly 
the high carbon bearing gray iron. The 
writer has observed one furnace in 
which steel and gray irons are alternate- 
ly melted with a reasonable amount of 
attention to the furnace charges and 
melting processes. Table VI presents 
data on this furnace which is primarily 
operated on steel, but which is advan- 
tageously used for ordinary machinery 
irons and special irons. The iron heats 
are run for rush jobs or when the 
amount of gray iron castings on order 
does not justify the operation of the 
cupola. The operator reports that elec- 
tric iron made under those conditions is 
not only better in quality than cupola 
iron, but the electric iron is less costly 
to produce. 

Table VII shows the chemical an- 
alyses of five gray iron heats and the 
steel heats which followed. It should 
be noted that iron Heat No. 584 was 
made high in total carbon (4.10 per 
cent) for special chilled iron castings, 
but the next heat of steel tested only 
0.27 total carbon, which was the de- 
sired content for the heat. 

Excluding Heat No. 584, the total 
carbon in the iron heats varied between 
3.30 and 3.45 per cent, and the silicon 
content was maintained between the 
limits 2.20 and 2.35 per cent, all of 
which values were within permissible 
tolerances. Important facts in this suc- 
cessful production of gray iron and 
steel in the same furnace are: The 
plant employs a competent metallurgist 
and maintains a chemical laboratory, 
and the furnace operator is fully quali- 
fied by experience and is attentive to 
the melting process. 


CONCLUSION 


In the production of ordinary gray 
iron, the electric furnace is slowly 
superseding the cupola, particularly in 
the small and medium-size foundry. 
The principal advantages of the elec- 
tric furnace to the foundry operator 


are: Flexibility, speed of operation, 
accurate control of temperatures and 
composition of the melt, reduction of 
metal losses and quantity of bad cast- 
ings, and ability to use low priced scrap 
in place of high cost foundry pig iron. 
In the ultimate analysis, those advan- 
tages will reveal lower costs of produc- 
tion on ordinary gray irons, and the 
electric furnace will enable the foundry 
to cast special irons which can be sold 
at a good profit. 

The electric iron furnace is an im- 
portant load for the electric utility. 
Each ton of iron charged in the “cold 
melt” process requires from 500 to 900 
kw.-hr. depending on the production 
tonnage, hours of operation per day, 
type of electric furnace, and thermal 
efficiency. The industrial engineer 
should be familiar with the design and 
operating characteristics of the various 
types and forms of electric furnaces. 
Then, the electric utility should conduct 
a survey of iron foundries to determine 
the following data: Tonnage of melt; 
cupola operating practices (quantities 
used and cost of coke, foundry pig iron 
and grades of scrap charged) ; class of 
castings produced; percentage of melt- 
ing losses; and quantity of bad cast- 
ings. With those data on hand, the elec- 
tric utility will find definite operating 
economies, even in small foundries, for 
the electric iron furnace if the latter is 
properly operated. 

In conducting the foundry survey, 
the utility engineer should recognize the 
possibility of using electric energy for 
core baking, heating patterns, drying 
molds, and for annealing special irons. 
The survey also may disclose the po- 
tential value of a small steel furnace, 
which furnace should be used alternate- 
ly with the iron furnace and thereby 
utilize the same transformer and cur- 
rent regulating equipment. Tabies Nos. 
IX and XI present operating data on 
small steel furnaces which suit the 
needs of the small jobbing foundry. 


Table XI—Record of Individual Steel Heats in Electric Furnace 
500-Lb. Normal Holding Capacity, Single-phase, Single Graphite-Electrode Furnace 
with 125-Kw. Input, and Operating at 110 to 120-Volts 


Kw.-hr. Used 
Time—————---- (Not Including 
Heat Date Start Total Total Transformer Kw.-hr. Per 
Number (1936) re Pour For Heat Charge (Ib.) Loss) Ton Charged 
17 March 2 4:57 10:40 5:48 700 540 1,540 
18 2 11:25 3:00 8:85 716 420 1,190 
19 5 3:00 9:15 6:15 715 600 1,680 
20 5 9:45 12:50 3:05 660 300 910 
21* 9 3:00 10:10 7:10 714 630 1,760 
22 9 10:40 1:40 3:00 700 330 940 
23 18 3:00 11 :00 8:00 714 780 2,180 
24 20 3:00 9:50 6:50 700 630 1,800 
25 25 3:10 11:45 8:35 718 750 2,100 
26 25 12:10 8:25 8:15 752 330 880 
27 28 3:00 10:55 7:55 510 720 2,820 
28+ 28 11:10 1:30 2:20 507 210 830 
1 April 4 2:10 8:35 6:25 612 570 1,860 
2 4 9:10 12 :85 3:25 612 330 1,080 
3 11 3:10 9:10 6:00 635 600 1,890 
4 11 9:55 1:15 3:20 675 390 1,150 
5 11 1:35 8:20 1:45 300 120 800 
6 13 2:40 8:45 6:05 600 600 2,000 
7 13 9:10 12:45 3:35 600 390 1,300 
8 15 2:10 9:05 6:55 600 600 2,000 
20 DOT simi 6s Rees wa mbs Rese sein bosviverére 12,735 9,840 1,544 





Totals for Heats Nos. 18, 20, 22, 26, 28, 2, 4, 


5, and 7 (Furnace Hot)........... 
*High reactance increased at beginning of heat. 


tNew furnace lining after Heat No. 28. 
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Late Developments in Wiring 


Assemblies and Uses* 


| ITH the exception of standard- 
: ; ization of the more distinctive 
‘3 


types by the majority of wire 
manufacturers, there has been but little 
development on service entrance cable 
during the past year. However, a more 
uniform method of tabulating the dif- 
ferent types in accordance with the Na- 
tional Electric Code has been adopted; 
which should be of material assistance 
in purchasing and _ keeping — stock 
records. 

The use of type SD service drop 
cable is increasing, especially on the 
East Coast where reconstruction of dis- 
tribution facilities has been found ad- 
visable. Installation requirements for 
this type cable call for insulating sup- 
ports where run on the building, and in 
conduit where exposed to possible me- 
chanical injury to the meter assembly. 
Type SE cable unarmored, although 
slightly higher in cost, is also quite ex- 
tensively used as service drops and is 
especially adaptable for use from pole 
direct to meter. This type may be fas- 
tened directly to face of building and 
run directly to meter assembly without 
the use of mechanical protection. 

Under average urban conditions ex- 
isting in this section, the use of the as- 
sembled service drops does not show 
any saving in cost as compared to the 
cost of the conventional weatherproof 
service drops. Regardless of cost, it 
does however give to the utility full 
control of service and metering against 
current diversion; greatly improves 
general appearance of service; and 
where several service drops emanate 
from one pole clears pole congestion, 
thereby decreasing hazards. The agita- 
tion for underground distribution in 
city suburban districts has materially 
lessened since real estate projects have 
become dormant. Conditions in the fu- 
ture, however, may bring back new real 
estate promotions and the objections to 
overhead distribution. The substitution 
of SD or SE cable for the unsightly 
conventional multi-wire service drops 
may change the appearance of overhead 
construction enough to quiet the old 
agitation against unsightly overhead 
lines. 

Cost comparisons between conven- 
tional service drops and assembled 
drops are shown in Tables I to IV. 


* Report of Wiring Subcommittee, S. B. Clark, 
chairman, for the Utilization Committee, Engi- 
neering and Operation Section. 
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By S. B. CLARK 
Northwestern Electric Co. 


Where secondary systems are in- 
stalled on pole side brackets, the cost of 
installing SD cable compares favorably 
with the cost of the conventional drops. 
The most logical field for using as- 
sembled service drops is in the rural 
districts where it is rather common 
practice, since the advent of sequence 
metering, to install service to the farm 
or ranch terminating with the metering 
equipment placed on a centrally located 
pole as a distribution center to the resi- 
dence, barn, pump house, etc. The use 
of SD cable in an installation of this 
kind makes a clean easy job, offering 
complete protection against current di- 
version. More thought should be given 
to the simple service entrance and the 
use in rural districts of the different 
types of service entrance cable. 

On new construction, and with the 
advent of free range wiring, the aver- 
age cost of complete service installation 
using service entrance cable and the 
newer wiring assemblies against the use 
of conduit shows a very considerable 
saving, the average, as obtained from 
several localities, running from $2 to 
$6. With the number of new services 
being installed by the utilities during 
the course of a year this saving would 
amount to a considerable sum. 

Prices on all types of service en- 
trance cable are still too high and un- 
til they are lowered to a level more 
comparable with the cost of conven- 
tional service drops, utilization of this 
cable is going to be rather retarded. 

So much for service entrance wiring, 
using bare neutral. 

Following the trend of developments 
in service entrance cable, three types of 
non-metallic sheath wiring assemblies 
have been developed. One type has a 
loom sheath cover over the insulated 
conductors. The second assembly has 
in effect a bare neutral, concentrically 
wound, which is covered with a tough, 
treated paper tape, this assembly being 
in turn covered with a loom braid. The 
third type has one insulated conductor 
in the Duplex and two insulated con- 
ductors in the three wire, with the other 
conductor, in effect the bare neutral, 
with approximately 50 per cent of the 
insulation of the insulated conductor or 
conductors and covered over all with a 
loom. This assembly being known as 
the semi-insulated neutral. 


The first type mentioned, namely 
Romex, Loomflex, etc., has been fully 
approved for use under the National 


Electric Code. Its installation pro- 
cedure is very similar to that of BX but 
it is more easily installed. The cost is 
somewhat under that of BX and it has 
found considerable favor in both new 
and old construction where the Na- 
tional Electric Code is the standard in 
construction. The assembly with the 
covered neutral is of a later develop- 
ment and has just received approval by 
Code authorities for trial installations, 
full approval being held up pending de- 
velopment of a line of fittings that will 
constitute a complete assembly. There 
is little doubt that a line of fittings will 
be developed acceptable to the Code- 


enforcing authorities. 


The latest development, namely, the 
semi-insulated neutral assembly, has 
been approved by the Underwriters 
Laboratories but to date has not been 
approved for trial installations. The 
new wiring assemblies when completed 
with the proper fittings will offer many 
advantages in frame building wiring, 
especially in the rural districts. -They 
offer a simple, easily installed, safe, and 
economical wiring method; and, on ac- 
count of the extremely small shock haz- 
ard, the minimum amount of grounding 
recommended by Code is_ sufficient. 
Code recommends as follows: 


“On premises where a continuous 
underground metallic water piping sys- 
tem is not available as a grounding 
electrode and where it is not practical 
otherwise to secure a ground of per- 
manently low resistance, the use of a 
wiring method which does not employ 
metallic enclosures for the wires is 
recommended unless the character or 
occupancies of the building is such as 
to require the use of a metal enclosed 
wiring system.” 

In wood structures the old standard 
method of knob and tube wiring was 
the best method of wiring to be had, 
having a very high factor of safety, both 
life and fire, and it was only by the 
inception of metal sheeting and trims 
with the necessary grounding that the 
shock-proof features were eliminated. 

The newer wiring assemblies afford 
all the advantages of the knob and tube 
installation plus the necessary mechan- 
ical protection that BX and rigid con- 
duit offers, besides being free from 
shock hazard and without the involved 
grounding conditions. 

Rural buildings, 


especially those 


housing stock, offer the greatest resist- 
ance to utilization of electricity because 
of the wiring cost. First, they are large, 
requiring long runs of conductors for 
the small amount of illumination re- 
quired (knob and tube is the safest and 
most reasonable in cost but offers no 
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Table I—Cost Comparison 3-Wire No. 4 Service, Rural 


W. P. Drops 
Unit 
Description Quantity Cost 
Arm Cross Standard 8’ .......... 1 es 
Bolts, Carriage 34x44” ......... 2 $ .029 
Bolts, Galv. Mach. 5¢x16”........ 1 ss 
Braces, Cross Arm 24” ..... ae (ee 135 
Pama GEE ssc ssh Fes be 845 vesdee 2 16% 
Screws, Lag 12x44a” ....c.eseeee 1 othe 
Washers, Square 54” ............- 2 .023 
Romnitrn Bit. G4: cick vensiasns 2 .10 
Connectors, Kearney, No. 66..... 6 .201 
Wire, W. P. (270’) No. 4........ 40 tb 0175 
ee ee Se: ear ee 6 .103 
Mise. Tape & Solder .....ccveces Sa abe 
Jumper Wire No. 4......ccccccccee 2 Ib 175 
Total Material ............+. 
Labor 


Line Foreman, 114 hrs. @ $1.125 .........c-csseces 
DUG Mra. @ $1.00. .ceicsccsccwsecssvccecs 
i Teak Doteed, 156 Nts, GR TBO. oo ns caevccdevencs swe 


2 Linemen, 


TGR? ..4kc koe ncanht ae thas Meee dbaskeaen ++ées 
Tiss TOPRIM Cnc enc vc ce sees satscavwnventieeyesesdés 
Tete GONE oie i.cd <6 te enb Pee mes esse hem Wab bce <s.5 


Service Drop Cable 


Unit 
Quantity Cost 


$ .146 


Description 
8—Conductor—No. 4 Type “‘SE”’ 
Ces wicae. so s6s niece tvees 90 ft. 
Connectors, Kearney, No. 66..... 3 -201 
Ce ED Sa ce si edawes dane ce 2 .23 
Cnn GREE: sco cideaicwesvcccscs 12 -02 





Total Material: dsiccvictcccbcc cess bc see beedivesccces 


Labor: 


Lane Foremen, 1 te. @ G1.125 2.05. ccc cece ee cc ves 
2 Thane, & es GD 2B ica cncccey et ieanesereeccsec 

1 Tenek Driver, 1 BE. Ge .15... occ ccwvcenccncenecses 
Pete TSE ao dieikceks 606 eas tees Sem adebbescoes 
Dehn Te: bn nko oss ado Fes 00 e6eb pie penteresee 0 So's 


Total Cost ...ce cece cece ens een cece rere eeneereeee 


Table II—Cost Comparison 3-Wire No. 4 Service, 


Urban and Rural 





W. P. Drops 
Unit 
Description Quantity Cost 
Wire—wlo, 4 W. P....ccccccssees 182 ft. $ .02670 
PE TAGS si isicns 55's as wh py 5dies 3 -10350 
No, 2 Solderless Connectors...... 3 -20 
EE EON ik choc Sono ewAeas cee ees tiple sae away 
Labor: (1% hrs. Journeyman and Helper)............ 
Total Overnends 2... ccccscnccccccsasosenccvvesenceses 
NE Bins old's o.in s RRND HE ACRES) Re ME Ce 0c’ 
Service Drop Cable 
Unit 
Description Quantity Cost 
8—Conductor No. 4 Type “SE” 

EE we bepuess ca ep sews eine sess 44 ft. $ -14600 
CN Nt Ev cat i scernas von ceune 2 -23 
Capi BS «ike obs o's 0 ce ws civ ae oa 4 -02 
Connectors, Kearney, No. 66...... 3 -201 

Stes. DART ONS  \n <.clcs v tame 45080000000 5804-2% rer 
Labor (1 hr. Journeyman and Helper)..............+.. 
tel COO | 0:6 6:006.000 909004 eT aekd pede be iscncas 

COE: «cic s vce SORE EOS s CARE EN Wdahaoneecés 


Extended 
Cost 
$ .886 
.058 
.148 
27 
326 
-045 
.046 
.20 
.206 
7.00 
.618 
15 
.35 


_ 


Extended 
Cost 


$13.14 
.60 
-46 


24 


Extended 
Cost 
$3.53 
31 
.60 


Extended 
Cost 


$6. 42 


Table I1I—Cost Comparison 3-Wire No. 6, Service, 
W. P. Drops—Service Entrance Cable 


Unit 

Description Quantity Cost 
Wire—No. 6 W. P. ..cccccccccccs 460 ft. $ .01829 
ee ee 3. been aban bea 3 .1019 
No. 4 Solderless Connectors...... 3 -1421 
No. 6 Solderless Connectors...... 6 -1127 
No, 8—3 Cond. Service Ent. Cable 23 ft. -0992 
No. 1300 Cable Straps............ 6 -0163 
Service Ent. Cap. No. 5550...... 1 -25 
Misc. Matl. (Tape, etc.) (Job).... 

Et TEE on b0 5ensusbep0eNeaweteinse PA aeeene 
Labor (2 hrs. Journeyman and Helper)..............+. 
Rr Pe ee ee 

i er eee dive deh be bSbeeecces 

Service Drop Cable 
Unit 

Description Quantity Cost 
38—Cond. No. 6 Type “SE”’ Cable.. 176 ft. $ .11100 
CE Se a cosas daaenbeonet -23000 
Cable Straps ..ccoscsces wae 2 -02 
Connectors, eee | No. os inne 3 1421 
HEROS, BENE, EONS sox cnebidoscass 

pe) es Se ere ere he emebe assy 
Labor (2 hrs. Journeyman and Helper)............... 
Total Overheads .......... soon wOS-08 ins aeeheelhss «x 

Weta Oeee aise cd MSs ae hSS Se eee baNS SS Osé oes 
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Extended 
Cost 
$8.41 
31 
-43 
-67 
2.28 
-10 





Extended 
Cost 
$19.53 
46 
-24 
-43 
-26 





Total 
Cost 


$11.30 


Total 
Cost 


$14.44 


8.88 
6.04 





$24.36 


Total 
Cost 


$ 7.56 
1.70 
3.05 


$12.31 
Rural 


Total 
Cost 


$20.92 
3.00 
7.82 


$31.74 








mechanical protection 


); and, 


second, 


the corrosive effect of vapors upon any 
metallic assembly is a factor. (Conduit 
or BX with inherent mechanical pro- 
tection but with high cost and compara- 
tively short life. and with the shock 
hazard always present). 

Table V shows comparative costs be- 


Table I1V—-Cost Comparison 2- Wire No. 8 Service, Rural 
W. P. Drops—Conduit Service Entrance 








Unit Extended Total 
Description Quantity Cost Cost Cost 
Di ee ee oe ee 318 ft. $ .01230 $3.91 
ad OS UE er ee 2 -09220 18 
Solderless Connectors No. 902.... 3 -11270 -33 
Solderless Connectors No. 905.... 2 -14210 .28 
te |g ers pee 5 ft. -08580 .43 
ee, OS eee Oe es. cechocwns 14 .02179 31 
Entrance Condulet .............. 1 .20 -20 
24x 2” Conduit Nipple .......... 1 -04 -04 
34” Conduit Locknuts ........... 2 .0067 -O1 
ay es ED sizaven Woes 1 0125 -O1 
Mise. Matl. (Tape, ete.) (Job)... -26 
EE I ae 66 i 56 ONAN S CN 6 6 ec hv ce ees bs HORS SC wESER OMe $5.98 
eee eee FOR OROR: > a drvga 6 06000 fesnecneenekase $3.00 
Se POE, NE a ca ssi cw Hednele vdsdAs bin ss cmpacahess $3.00 
SE EE cbs ccc as tha esSConcs oe N SP ERNE AEE CNN COS EEE 4.80 
ar EE FS ahs 5-0 vaug bis ibds Cabd ease disks eewasetaaxe 64 
EDU > aintho oo os Bh baad dG ake mredee 4eee bt encdmedang $14.40 
Service Drop Cable 
Unit Extended Tota 
Description Quantity Cost Cost Cost 
2-Cond. No. 8 Type “S E” Cable. .166 ft. $ .05980 $9.93 
oo ee | eS rrr ret 2 -23000 -46 
CR ep mwas ons bee Rb aeeat 14 .02000 -28 
Connectors, Kearney ........... 2 -14201 .28 
ee ee eer, eee eee ee 26 
WE MAME, Suk a 0 Vics WN6RE so ke esas Law be sabeade? $11. 2 
RE act hated eae sos Fake wecbndle a 4406455 walnabedasecdehs 3.( 
SRE CORENES o irako 6.8 sn teewwemenOR pecnee eu BoeN seek wet von 4.68 
WEEE SIRDS. vculns cnt dud Leen ban awed henbesAstabanes tans $18.89 
Table V—Comparison of Wiring Costs, Using No. 14 
Conductor 
Rigid Conduit 
Unit Extended Tota! 
Description Quantity Cost Cost Cost 
Me’ RMMNE, <0 o v0.05 0 40 o'asie 6 easiest 560 ft. $.05500 $30.80 
1%” Conduit Locknuts............ 92 -00425 .39 
6” Conduit Bushings............ 46 -00650 .30 
344” Octagon Branch Boxes—},” 
Ea Ge eibabbedt abbas sce debs nase 18 -05500 -99 
Blank Covers for 344” B.B....... 2 -02500 .05 
Switch Boxes with %)” KO....... 6 -08500 51 
Brass Covers for Sw. Box........ 6 -08400 -50 
Tumbler Switches—10 A. 125 V... 6 -23100 1.39 
Porcelain Recept. for 3144” Box.. 16 .11900 1.90 
No. 14 R.C. 600 V. White Wire. .610 -00575 3.51 
No, 14 R.C. 600 V. Black Wire. .790 -00575 4.54 
380A, 3W.-2, 3W. Branch Cir. Cab. 1 5.00000 5.00 
Be. POS ay odes 0 erme cenns 3 Ib. -08750 -26 
Mise. Mtl. (Solder, Tape, etc.) (Job) ........ccccccces 3.00 $53.14 
SAE - ont vee dew owass son eWes cabin theese edi bietae ved 75.( 
DRE phGkS Ce0.0s cb boi enesGNabecwiee iWeb abd au wiee ays. e'e $128 
Flexsteel Cable (BX) 
Unit Extended Tot 
Description Quantity Cost Cost Cos 
%" Box Connectors........+..+++-. 46 $ .03750 $1.73 
3144” Octagon B.B.—14” KO...... 18 -05500 .99 
Blank Covers for 34” OS arr z -05000 -05 
Switch Boxes with %” KO....... 6 -08500 61 
Brass Covers for Sw. Box........ 6 -08400 .50 
Tumbler Sw. 10A. 125V.......... 6 -23100 1.39 
Pore. Recept. for 3%” Box....... 16 -11900 1.90 
2—No. 14 Box Cable............. 430 ft. .02400 10.32 
3—No. 14 Box SPD ccc sd svenacsacs 180 ft. .04210 6.78 
380A. 3W.-2, 3W. Br. Cir. Cab.. 1 5.00000 5.00 
3” Pipe gS An a eink cee ee 2 Ib. -08750 .18 
Misc. Matl. (Tape, “Solder, GU TEIN s Beis cc Baae'c 3.00 $ 32 
Fr MEU re te LETT RET PELE OT ERTT CULT eee 90 
BE. na FR CETO Nn 55 ieee hha 6.04 p98 6wk Sew eres Re ewes obs ‘ $122 
Non-Metallic Cable (Covered Neutral) 
Unit Extended T 
Description Quantity Cost Cost Cc 
814” Porc. Br. Box....ccccccccsce 18 $ .11000 $1.98 
Blank Bakelite Covers........ we 2 -10000 -20 
Pore. Sw. Boxes. idée pe eens . § -11000 -66 
Composition Covers—-Sw. Bevis, § -10000 .60 
Tumbler Sw.—10A. 125V......... 6 -23100 1.39 
Pore. Recept. for 3144” Br. Box... 16 -11900 1.90 
2—No. 14 Non-Metallic ooo 430 ft. -01860 8.00 
3—No. 14 Non-Metallic Cable....180 ft. -02940 5.29 
S0A. SW.-2 Br. Cir. Cab.......... 1 5.00000 5,00 
Ce IN si iit can nb 0s <a o> 200 -01500 3.00 
Mise. Matl. — Tape, SE REE Sada caciatsdwws 3.00 $3 
Tabor ...0.. OU ebare ons te es $b 064 6 cdsbDOCR RS Kade dseoakee’ 6 
OME Si Fes TRS ct vce eGeoeregceneseseeneson’ . veue $9 
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ing assemblies in the wiring of an aver- 
age size stock barn. This wiring in 
proper sizes and assemblies is adapt- 
able for other distribution as well as 
illumination. 

There is still a large field open for 
improvement in domestic wiring and 
service entrance equipment. If a few 
simple standards were possible, over-all 
complete wiring cost would materially 
decrease. Serving utilities have a vital 
interest in promoting such new wiring 
methods and standards, if economically 
proved satisfactory, as an outlet for in- 
creased current consumption, especially 
in rural districts. 


(Editor’s Note: The following resolution, 
passed at the last session of the meeting, May 8, 
1936, though not inspired directly by the fore- 
going, is appended here because it is related to 
the general subject of wiring.) 


Resolution on Wiring* 


Whereas, the question of using simplified 
wiring methods permitted in the National 





Electrical Code, in order to reduce the cost 
of wiring to the public, has been made a 
major subject for consideration by the newly 
formed Electrical Industry Promotion Com- 
mittee, composed of representatives from the 
national associations of electrical manufac- 


turers, wholesalers, contractors and _ utilities, 
and, 
Whereas, these national groups have rec- 


ognized that the tendency to raise standards 
in some localities to a prohibitive degree 
from an economic standpoint has not met 
with public acceptance and has restricted to 
a considerable extent the public use and en- 
joyment of electric service: 


Now, Therefore Be It Resolved that this 
Conference of Engineers of the Utility Indus- 
try in the Northwest desires to go on record 
as endorsing this movement, and pledges its 
attention to this subject in the territory of the 
Northwest Electric Light and Power Associa- 
tion, in localities where such conditions exist, 
it being understood that safety considerations 
be kept uppermost in mind in any revision 
suggested. 


Thirteenth Annual 
Engineering and Operation Section, 
Electric Light & Power 
Washington, May 8, 1936. 


*Passed by: 
ing, 
west 
kane, 


Meet- 
North- 


Association, Spo- 


General 


Report of Meter Sub-Committee” 


OLLOWING 

the design of meter mountings 

and new methods of wiring 
brought about by efforts to stop current 
diversion, many companies found it 
necessary to set up rules and standard 
practices to insure the new ideas being 
applied to best advantage. 


radical changes in 


Placing meters ahead of switch and 
fuse was not only effective in stopping 
current theft but also permitted other 
changes which were desirable. Under 
this new sequence, meters can be 
located out of doors and sealed as a 
unit by the utility company, while the 
customers switches and fuses can be 
placed inside, thus isolating company 
and customer service control. 

Many schemes have been developed 
for installing meters in the service run 
on the outside of buildings. At present, 
the socket type meter base is most gen- 
erally used in the Northwest. 

During the introduction of the socket 
type meter base, some 90 different ar- 


rangements of base outlets and _ ter- 
minals were listed. Finally, the Meter 
Committee of the Edison Electric 


> stitute decided to standardize on three 
ifferent sockets as follows: 


1. Single socket with two vertical openings. 

2. Single socket with two vertical openings 
and one back breakout. 

}. Single socket with two vertical openings, 
one side opening, and back breakout. 

\ll standard sockets to be provided with 


report of the Meter Subcommittee, L. D. 
, Chairman, for Utilization Committee, En- 
ring and Operation Section. 


Sr 
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By L. D. SNOW 
Puget Sound Power & Light Co. 


and 
inch. 


or side, 
and 1 


1 inch openings, top, bottom, 
back breakouts concentric, *%4 

These standards were proposed as a 
guide in an attempt to lower prices by 
increased production of a few bases and 
save wasted efforts on diversified ideas. 

The National Electrical Code _per- 
mitting the use of meter ahead of fuse 
and switch also allows a maximum of 
four sets of service equipment from one 
set of service entrance conductors. It 
is often convenient to tap off a set of 
service equipment in the meter base. 
No provision had been made until re- 
cently for making such a tap. Bus line 
terminals for this purpose are now 
available from the manufacturers at a 
nominal cost. 

At times, all the threaded openings 
in a meter base are not needed. Plugs 
for closing these openings seem rather 
expensive. One company is _ utilizing 
lead which is melted and poured into 


the unused holes. 
The use of service entrance cable 
with bare neutral causes rather awk- 


ward wiring in a socket type meter base 
where the bare neutral wire must be cut 
and then reconnected in order to run it 
through the socket. Some companies re- 
quire that there shall be no contact be- 
tween the meter base and _ system 
neutral. In this case it is necessary to 
insulate the bare neutral from the meter 








base. The result is a clumsy bunch of 
wires in a crowded space. 

The “B” and “C” type terminal box 
and te connection chamber intro- 
duced last year have already been 
remodeled to a simpler form which is 
called the “A” meter connection box. 

Time switches are furnished with 
plug connections to fit into the socket 
type meter base. At first, it was neces- 
sary to use two meter bases for 
class of water heater service, one for 
the time switch and one for a watt hour 
meter. The latest product is a time 
switch and watt hour meter under one 
cover, mounted to plug into a single 
standard socket type meter base. 

Changes in equipment and wiring 
schemes with necessary modification of 
codes have changed so rapidly that it 
has been confusing to wiring contrac- 


one 


tors. Many companies have made wir- 
ing charts and diagrams which are 
given to wiremen as a guide. 

Moisture entering meter cases in- 
stalled out of doors has sometimes 
caused failures. A number of improve- 
ments have been made to eliminate 


damage from this source. The tendency 
is to make holes for the moisture to 
run out and also to allow for ventila- 
tion which will tend to stop condensa- 
tion. Pure water does not cause trouble 
if removed quickly, but condensation 
and moisture allowed to remain indefi- 


nitely causes oxidation and insulation 
breakdown. 
Mr. Kreul in his paper on “Experi- 


ences in New Sequence Metering” last 
year summed up all the failures re- 
ported to that date by Meter Superin- 
tendents of the Northwest. A follow-up 
report for new failures was requested 
again this year. companies re- 
ported no further failures. One com- 
pany reports seven failures in 2 years 
out of 3,800 socket-type meters in- 
stalled. The seven failures were listed 
as follows: 


Seven 


1—failures due to moisture in the meters. 

1—failure due to lightning 

1—failure due to short on 
mises, 

1—failure due to burn-out from overload. 


customers pre- 


In no case was customers property damaged. 
One company reports sun rays fall- 
ing on meters installed 
out of doors caused excessive heating, 
affecting meter accuracy, especially the 
old type meters which have not been 
compensate d for te mperature c shanges. 
During the past 3 or 4 years, switches 
have been used quantities for 
lating off-peak water heater 
The maintenance of these time switches 
is usually a Meter Department duty. 
The members of the Meter Sub-Com- 
mittee were questioned to 


elass-covered 


recu- 
services. 


in regard 


these devices, and it was found that four 
of the Northwest companies each have 
over 2.000 time switches on their lines. 
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There has been no routine inspection 
started to maintain these switches, since 
most of them have only been installed 
a short time. 

Experts tell us that time clocks 
should be serviced every 2 years for the 
best results, although they may run 
much longer before actually stopping. 
Synchronous motor timing devices with 
special bearings may run longer with- 
out attention. 

The moving parts of earlier types of 
Telechron motor timers were sealed in 





oil. Even with this precaution the oil 
leaked out or deteriorated in 5 or 6 
years. These motors are now made so 
that the oil can be changed, and a 
change is recommended every three 
years. 

Although the companies using time 
switches have not had them in service 
long enough for the parts to be worn 
out, it will soon be time to start a 
routine maintenance schedule if the 
devices are to be kept in proper run- 
ning order. 


Temperature Tests on Socket- Type 


Meters Exposed to Sunlight* 


the direct rays of the sun (hot 

house effect) on the glass enclosed 
socket-type meters installed in locations 
exposed to the sun, a series of tests was 
made under varying conditions of sea- 
son, weather, temperature and _ load. 
Readings of temperatures, both inside 
and outside of the meter, and meter 
accuracies under the various conditions 
of temperatures were noted. Tests were 
made only on converted G. E. I-14 
meters, both without temperature com- 
pensation and with the addition of the 
recently developed Cat. No. 4126609 
G-1 temperature compensating shunt. 
The different heating effects of the sun- 
light on meters having black magnets 
and grid, and those having an aluminum 
finish were noted. 

All thermometers used were accu- 
rately calibrated at the completion of 
the tests and the temperature readings 
can be relied upon as reasonably cor- 
rect. The meters under test were 
mounted on the west wall of a sheet 
metal covered penthouse on the roof of 
our storeroom building. The meters 
were previously calibrated in the meter 
laboratory at room  temperature— 
approximately 65° F. 

Conditions varied from day to day. 
The intensity of the sun’s rays varied. 
The length of exposure to the sun 
varied with the duration of the sunshine 
in reference to the time readings were 
taken. However, the curves and data 
show quite clearly the trend of tem- 
peratures and accuracies. 

A study of Tables I, II and III and 
curves in Fig. 1 show clearly the 
marked effect of the sun’s rays on the 
temperature of the inside of the meter 
and the resulting effects on the meter 


LT order to determine the effects of 


*A report of Meter Sub-Committee, Utilization 
Committee, Engineering and Operation Section. 
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accuracies. The need for the installa- 
tion of the temperature compensating 
shunts is apparent. The meters with an 
aluminum finish show materially. less 
heating than the ones with the black 
finish. Some discoloration of the finish 
due to high temperatures has been 
noted. The increased heat caused by 
normal or above normal loads on the 
meters is not of material value, though 
it can be observed. No deterioration of 
insulation due to heat has as yet been 
detected. 


Fig. 1 — Temperature - accuracy 
Curves for socket-type meters 


EFFECT OF TEMPERATURE ON THE REGISTRATION 
METERS 





GENERAL ELECTRIC TYPE I-14 





Table I—Temperature and Accuracy Data 
on G.E. 1-14 Meter Without Tempera- 
ture Compensating Shunt, Black Finish 
Temperatures % Accuracy 

Inside Outside 10% 100% 

Date Meter Meter Load Load 
2/16/86 26.4°F. 21.2°F. 98.2 a. Cloudy 


Remarks 


2/18/36 58.2 36.5 100.5 100.0 Sunny 
3/7/36 73.4 57.2 100.0 101.2 Cloudy 
3/7/36 74.5 55.5 100.0 101.0 a 
3/3/36 97.6 63.5 100.9 101.2 2 


8/14/35 112.0 74.3 102.5 101.2 4 
8/15/35 128.0 78.7 104.4 103.2 Sunny 
8/16/35 148.0 79.7 105.9 103.6 Ee 


8/18/35 157.0 83.3 105.5 103.8 - 
8/21/35 159.0 95.9 107.5 103.8 . 
8/30/35 165.0 102.0 106.8 104.2 r 
8/27/35 169.0 101.6 106.9 105.0 - 
8/20/35 169.0 101.7 106.3 104.2 r 


Table II—Temperature and Accuracy 
Data on G. E. I-14 Meter With Temper- 
ature Compensating Shunt, Aluminum 
Finish 
Temperatures % Accuracy 
Inside Outside 10% 100% 

Date Meter Meter Load Load Remarks 
2/14/36 26.2°F. 21.2°F. 99.1 100.4 Cloudy 
2/15/36 30.5 23.0 100.4 100.8 - 
2/18/36 365.6 26.6 99.6 100.4 rd 
2/19/36 41.0 30.2 100.0 100.5 ia 
2/18/36 46.4 31.5 100.3 100.4 - 
2/29/86 653.6 50.0 100.2 100.6 “ 
2/18/36 59.5 36.5 100.0 100.5 Sunny 
3/7/36 73.5 57.2 100.4 100.6 Cloudy 
3/7/36 76.4 55.5 100.4 100.6 * 
3/3/36 84.4 63.5 100.0 100.2 - 
8/14/35 103 74.3 99.7 100.0 “2 


8/15/35 130 78.7 100.1 100.6 Sunny 
8/16/35 137 79.7 100.3 100.6 = 
8/13/35 140 83.3 99.8 99.6 

8/21/85 145 95.9 100.2 100.8 

8/30/35 151 102.0 100.4 100.9 
8/20/35 152 97.7 100.5 101.0 Ee 
8/27/35 153 101.7 100.5 101.0 ~ 


Table I1I—Data Showing Effect of Load- 
ing of Meter G. E. I-14, Black Finish 


(Temperature readings are difference in tempera- 
ture inside of meter case and outside) 


% Load Temp. Difference Remarks 
0 56.3°F. Sunny 
52 62.3 - 
104 57.6 = 
150 62.8 e 
200 70.0 e 
0 2.1 Cloud 
52 4.8 
104 11.0 = 
150 14.6 or 
200 15.4 


The Northwestern Electric Co. is in 
stalling, and has been installing fo: 
nearly a year, the above temperatur: 
compensating shunts in all _ rebuill 
meters not already so equipped. The 
installation of these shunts affects th: 
calibration of the meter from three to 
eight percent, the meter running faste: 
than formerly, due to a part of the flux 
of the permanent magnet being shunted 
out. In some cases where the magn 
has become weakened by ageing ©: 
other causes, insufficient range of ai- 
justment is available. This then rv- 
quires a new magnet or, as we ha 
done, requires weakening the drivin 
torque of the electro-magnet by means 
of washers inserted between the lami! 
tions and frame to move this elem: 
further from the axis of the disk. 

We have developed a quick and ea-y 
method of checking the strength of | 
permanent magnets while the meter 
disassembled to determine before-ha 
the need of these washers. This eli: 
nates dismantling the meter a seco d 
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time. The results of this method have 
been extremely satisfactory and no 
magnets need be discarded. 

The installation of the temperature 
compensating shunt, in the older type 
meters, corrects the accuracy curve of 
these meters to a value approximately 
the same as that of the newer meters. 
We recommend that all the older types 
of meters not equipped with tempera- 


ture compensation be so equipped— 
particularly if they are to be used in 
locations exposed to the sun. The cost 
of these devices for the G. E. 1-14 
meters is approximately 15c each and 
their installation is very simple. I do 
not know if all the other makes of 
meters can be similarly equipped as 
we have so far only been concerned 
with the I-14 type. 


Recent Developments in Utilization 


of Electric Service” 


Geographic and Climatic 
Effects on Load 


By JAMES PARTINGTON, JR. 


General Electric Co. 


VERY locality has some _ hot 

weather. But localities differ in 
regard to the duration of the hot 
weather period. Where heat is intense, 
humidity is low; where it is more mod- 
erate, the humidity is higher. Thus the 
air conditioning loads in different lo- 
calities are kept close to the same mag- 
nitude. 


Typical summer air conditioning 
loads are as follows: 
Location Load in Tons* 
Moderate Size Office............+++- 1 
WE UME doce ccccnccwcdececen 3-7 
Se ea iicidsewe scan sisenacts 5-20 
ES ND voc cece saniccosas 100-600 
Restaurant (Per 100 Seats)......... 10-12 
Theater (Per 1000 Seats)........... 65-75 
FORROUUNOE ic cccwsccccccssccucs 40-80 Total 
PR, bce ctsccce vasbecevscse 200-300 Total 


(*1 Ton = 1 to 1.25 kw., including Aux.), 


The representative numbers of hours 
of equivalent full load operation for 
air conditioning systems are as follows: 


Washington 
St. Louis 
Chicago Kansas City New 
New York Cincinnati Orleans 

Restaurant ..750-1,000 1,125-1,500 1,500-2,000 
(early a.m.-midnight) 

GE  gaccencdase 500 750 1,000 
Dept. Store ....500- 600 750- 900 1,000-1,200 
(large fixed load) 

Bee naka akeas> 250- 500 375- 750 500-1,000 


The daily peak of air conditioning 
load is determined by a number of fac- 
tors, one of the most important of which 
is the normal daily temperature varia- 
tion. In the East the maximum sun ef- 
fect occurs in the morning; in the west, 
from 3 to 5 p.m. However, a time lag 
in the air conditioning peak is caused 
by the lag in time it takes the sun effect 
to penetrate to the interior of buildings. 
This is governed in part by the con- 
struction of the building. 





*Oral discussions and written papers presented 
for the record for program of Utilization Commit- 
tee, Engineering and Operation Section. 


Another factor affecting the peak is 
the type of load required by a particu- 
lar business. For instance, the air- 
conditioning peak in restaurants comes 
between 11 a.m. and 1 p.m.; in theaters, 
it comes in the evening when the house 
is crowded. 

Summer air conditioning in resi- 
dences primarily involves removing the 
sun’s heat from the house. The best 
method during the day is to ventilate 
the attic space providing 20 to 25 air 
changes per hour. In the evening when 
it is warmer inside than outside a fan 
exhaust system can replace the inside 
air with outside air to advantage. 

Winter air conditioning of residences 
means heating air, humidifying, filter- 


Air Conditioning 


ing, circulating and ventilating. An 
oil burner with 14-hp. motor will use 
100 kw.-hr. annually. If a circulating 
fan of 1/6 hp. be added, the load in- 
creases by 370 kw.-hr. annually. Resi- 
dence air heating either in winter or 
summer adds little, if any, peak on the 
power system. It does, however, tend 
to fill in the gaps creating a better load 
factor. 


To summarize: 


1. In residences, winter air conditioning 
adds an electrical load larger than the exist- 
ing average load, and one which is of favor- 
able characteristics as regards the time of 
day at which it occurs and the size of motor 
and electric devices involved. 


2. Summer air conditioning of residences 
adds an electrical load which is larger than 
the existing load per house. 

3. In commercial buildings, the summer 
air conditioning load may or may not be 
larger than the existing load, but will at least 
be an important addition. The time of day 
representing the air conditioning peak will 
depend on the type of building to be condi- 
tioned, and the need for new electric service 
facilities will usually be determined by the 
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size of the air conditioning load in relation 
to the existing electrical load. 


4. Particularly for residential air condi- 
tioning, considerable improvement and com- 
fort can be obtained by auxiliary devices 
such as humidifiers for winter-time, and air 
circulators for summer use, even where com- 
plete air conditioning is not possible. These 
auxiliary devices represent a desirable elec- 
trical load, since they are readily served by 
existing facilities, and are actually in opera- 
tion for a large percentage of the time during 
their respective operating seasons. 


Air Conditioning of 
Imperial Hotel 


By CORBETT McLEAN 
Northwestern Electric Co. 


During the summer of 1935, a com- 
plete year around air conditioning sys- 
tem was installed in the Imperial Hotel, 
located in Portland, Oregon. The main 
dining room and lobby on the street 
level and the Streamline Room, barber 
shop and executive office on the base- 
ment level are the spaces served by this 
modern system. In addition to a great- 
ly improved condition in the main din- 
ing room and lobby, a large area in the 
basement, which formerly was used for 
storage, is now revenue producing. 

The equipment consists of a 12-ton 
compressor unit with evaporator and 
expansion valves, thermostat and con- 
trol panels for summer air condition- 
ing and automatically-controlled steam 
valves and fin tube heater for winter air 
conditioning. Filtering is accomplished 
by the use of brass wool, oil-treated fil- 
ters which are automatically drenched 
and washed by an oil spray each hour. 
A blower designed for silent operation, 
delivers 6,100 cu. ft. of air per min. 
to the treated areas. 

The system, which was designed by 
D. O. Bergey, Northwestern Electric 
Co., serves the main dining room, 
Streamline room, and executive office, 
either collectively or individually. 
Whenever a peak does not exist, the 
lobby and barber shop also receive the 
benefits of the system. 


Therapeutics 


Dr. H. T. PLums, of General Elec- 
tric Co. in very brief remarks on this 
subject, called attention to the load 
potentialities in sun lamps and other 
therapeutic devices such as infra-red 
lamps and fever machines. He pointed 
out that doctors are using these devices 
more and more. It behooves the elec- 


trical industry, he said, to discover their 
therapeutic values and to promote their 
use in cooperation with the medical pro- 
fession—a job for engineers and com- 
mercial men combined. 
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Water Heating 


GreorRGE QuINAN showed and briefly 
discussed the curves printed with his 
paper on “Characteristics of Electric 
Off-Peak Water Heating” presented at 
the Business Development Section meet- 
ing in March of this year and printed 
elsewhere in these pages. 

S. B. Crark outlined in brief his 
paper entitled “Water Heating Rates 
and Equipment for Non-Off-Peak Use” 
also presented at the Business Develop- 
ment Section meeting in March and 
prinied elsewhere in these pages. 

e 


Carrier Current Control 
For Water Heaters 
Dr. H. T. PLums, of General Elec- 


tric Co., displayed and explained the re- 
lay device through which off-peak water 
heaters can be controlled from the 
power house or substation by carrier 
current. The device shown operates on 
carrier current at 480 cycles through a 
relay controlling a small heating ele- 
ment, which heats a bi-metallic strip, 
causing motion which actuates the mer- 
cury switch that makes and breaks the 
water heater circuit. 


Double-Throw Thermostats 
On Water Heaters 


By R. S. DANIELS 
The California Oregon Power Co. 


NE of the late developments in 

water heating is the use of a 
double-throw thermostat in connection 
with two equal heating units. The pur- 
pose is to limit the demand ‘*o that of 
one unit, and to provide fast recupera- 
tion. There are two thermostats, a 
single-throw and a double-throw. On 
starting with a cold tank, the upper unit 
quickly gives a small amount of usable 
water, and then the load is shifted to 
the base unit, which heats the balance 
of the tank. 

This arrangement appears advanta- 
geous both to the customer, due to the 
rapid recuperation, and to the power 
company from the standpoint of the 
service rendered and the low individual 
peak, 

With any type of heating it is im- 
portant that after the temperature has 
been reduced, the time required for 
restoration to a usuable value be short. 

A few tests which we have recently 
made indicate that a 40-gal. tank with 
1,000-watt units will make a very good 
showing on the 75- and 85-gal. day, 
N.E.M.A. schedule, where stated quan- 
tities are drawn during a 16-hour 
period. The water temperature at all 
times was above 120 deg., and after 
emptying the tank in one continuous 
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draw, 714 gals. of 120 deg. water was 
available from 55 deg. supply in 114 
hours. 

After a complete draining of the 
tank, a rise of 69 deg. was obtained in 
1144 hr. or a temperature of 120 deg. 
with 51 deg. supply water. This was 
at the average rate of 46 deg. per hour 
for the 114-hr. period. 

As a matter of comparison, a 
restricted circulating type 40-gal. tank 
with a 1,000-watt unit gave a 60 deg. 
rise in the same time, or at the rate of 
40 deg. per hr. 

On the 85-gal. day demand the 
double-throw insert type with 155 deg. 
starting temperature stayed above 120 
deg. at all times, except for 15 minutes 
following the 10 o’clock draw when it 


Fig. 1—Recuperation rates for 
electric water heaters 
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Fig. 2—Draw-off and water temperature 
for electric water heater plotted from 
morning to midnight 


fell to 110 deg., and it was below 145 
deg. for only 45 minutes. A similar test 
on the circulating type showed it to be 
above 122 deg. at all times with start- 
ing storage temperature of 154 deg., or 
slightly better as regards the minimum, 
but was much slower in returning to 
the higher value and maintained a 
lower average temperature. 

For flat rate installations the double- 
throw scheme appears to have the ad- 
vantage of a booster without any addi- 
tional cost to the customer, and for 
metered work it reduces the individual 
peak and still has fast temperature 
restoration. 


Misc. Heating 


Application of Electric Heat 
In Curing Rubber 


Reports from chemists on the new ap- 
plication of electric heat for curing rub- 
ber products, developed in Portland, 
Oregon, have been quite satisfactory. 
Electric heating elements of sufficient 
capacity are used to heat the molds as 
rapidly as possible and maintain a 
specified temperature over the curing 
time. Pressure on the molds approxi- 
mates 500 lb. per sq. in. of mold area. 

These molds can be mounted in mul- 
tiple and controlled by power driven 
machinery that will allow the pressure 
to remain for a given length of time 
with automatic placing and removal of 
the rubber. 


Raw rubber sheets, the sponge-like 


Electrical West—Vol. 76, No. 6 








or 
ial 
ire 


it 


ap- 
‘ub- 
and, 
ory. 
‘ient 
s as 
na 
ring 
roxi- 
area. 
mul- 
riven 
ssure 
time 


al of 
e-like 


lo. 6 


form in which it comes in the raw state, 
were fed into the experimental ma- 
chines. It was cured at 270 deg. under 
approximately 1,000 lb. per sq. ft. pres- 
sure. The product was the same or su- 
perior to that produced by steam under 
2,500 Ib. pressure. The product was 
cured at 300 deg., 310 deg. and 320 
deg. for samples to be sent east for 
life tests and complete analysis. 

In a room at 70 deg., only a half- 
hour was necessary to heat the elements. 
The rubber was cured in 20 minutes at 
the specified temperature. And the ele- 
ment retained its heat for several hours. 

When the construction of this equip- 
ment is completed, it is expected that 
the costs including fuel, operation, 
maintenance, labor, etc., will be lower 
than the costs of present equipment per- 
forming identical work. One major ad- 
vantage of electricity over other heating 
agents is in the close temperature con- 
trol that can be maintained thermo- 
statically. 

U.K. industrial power 
salesman of the Northwestern Electric 
Co., assisted engineers of the rubber 
company in designing machines and 
completing the preliminary 
ments. 


Petersen, 


experl- 





Light Heated Hot Frames 
By M. C. PARKER 


Northwestern Electric Co. 

After reading about light heated 
greenhouses (or hot houses, so called) 
the writer and his son Allen, who is a 
6 year 4H Club member specializing 
in flowers and roses, decided to try one 
frame using this same method. We 
have two cold frames which are used 
for tempering off plants from the hot 
frames. Some slight changes in the 
frames were necessary. 

The cold frames were constructed of 
hollow tile and plastered in with ce- 
ment inside and out. The insides were 
painted white to reflect the light from 
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both sun and electric lights. 
timbers on which the sashes were fitted 
were thoroughly grouted to the top of 
the tile wall and all other joints were 


The top 


made as tight as possible. The sashes 
were doubled by bolting two sashes to- 
gether. 

The lighting fixtures were mounted 
on 1-in. by 2 2-in. strips and spaced about 
| ft. 10 in. apart the narrow way of the 
bed and 2 ft. the long way. A cheap 
room thermostat was installed on one 
side wall and this controlled the lights 
turning them on at a determined tem- 
perature and off at about a 4 deg. 
higher temperature. 

It was found that the amount of cur- 
rent used was only slightly more than 
that used in the soil heated beds, being 
about 42 to 44 as against 37 to 39 kw.- 
hr. for the month of March 1936 which 
was, of course, somewhat warmer than 
January or February. 

One particularly desirable feature of 
this oh mete is the che wg of instal- 
lation which amounts to about $5 or 
$6 as compared to approximately 
$12.50 to $18 for the soil heating 
method. 

We are planning to install about 
three beds of this type this winter for 
forcing plants and bulbs. 
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The Regulation of Distribution 
Voltage* 


URING the past few years an in- 

creasing engineering attention 

has been given to distribution 
problems. This has resulted in the re- 
finement and application of new regu- 
lating equipment which is useful in 
providing better voltage to the con- 
sumer. 

It is not the purpose of this paper to 
advocate the replacement of design 
fundamentals such as the proper copper 
size, feeder loading, etc., which provide 
low inherent regulation at the minimum 
of cost, but rather to point out how 
certain regulating devices can economi- 
cally supplement good design in the im- 





7Transmission and Distribution Committee: M. 
T. Crawford, Puget Sound Power & Light Co., 
Chairman; A. Vilstrup, B. C. Electric Railway 
Co., Vice-chairman; B. C. Electric Railway Co., 
P. C. Gill; Eastern Oregon Light & Power Co., 
0. D. Lanning; Grays Harbor Railway & Light 
Co., F. J. Robbins; Idaho Power Co., C. O. 
Crane; Mountain States Power Co., Walter 
Smith; Northwestern Electric Co., B. H. Aaron; 
Oregon State College, F. O. McMillan; Pacific 
Power & Light Co., R. J. Davidson, H. H. School- 
field; Portland General Electric Co., H. R. Wake- 
man; Puget Sound Power & Light Co., Carl 
Hoge, E. R. Nigh; Utah Power & Light Co.,, D. 
L. Brundige; Washington Water Power Co., L. R. 
Gamble; West Coast Power Co., C. P. Eliot. 
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By M. F. HATCH 
The Washington Water Power Co. 


provement of general voltage conditions. 
The use of line regulators permits the 
maximum loading of existing feeders 
which sometimes is accomplished at the 
expense of excessive erfergy losses. In 
many cases, however, the value of these 
losses is not considered to be a limiting 
factor and, therefore, does not conflict 
with the more serious problem of volt- 
age regulation. 

The | proper voltage supply to the con- 
sumer is a problem of increasing im- 
portance; the acceptable limits of varia- 
tion are being continually narrowed by 
the more universal use of appliances re- 
quiring comparatively flat voltage for 
their satisfactory operation. It is gen- 
erally conceded that the maximum 
variation at the appliance outlet should 
not be more than about 12 volts, 3 volts 





*A report prepared for the Transmission and 
Distribution Committee, Engineering and Opera- 
tion Section, Northwest Electric Light and Power 
Association, for presentation at 1936 annual 
Section Meeting. 


above and 9 volts below the nominal of 
120 volts. 
wiring, 


The drop in the customer’s 
service entrance, distribution 
transformer and secondaries usually ac- 
counts for at least half of this, so that, 
in general, the maximum variation in 
voltage at any point on the primary 
feeder should not exceed 5 per cent. 
The complexity of the problem can be 
realized when it is understood that volt- 
age requirements are becoming more 
exacting, in the face of the increasing 
number and length of rural extensions, 
a wider disparity of load densities in 
different districts and along individual 
feeders, and an unexpected rapid load 
growth in certain territories. It is, there- 
fore, apparent that certain supplement- 
ary regulating devices that are inex- 
pensive and mobile seem attractive to 
the distribution engineer. 

The various types of regulating equip- 


. ment have well-defined fields of appli- 


cation and their proper use can ma- 
terially decrease the investment other- 
wise required by increasing conductor 
size, installing additional “substations, 
or making other physical changes. 


VoLTAGE REGULATING EQUIPMENT 


Induction Regulators—The induction- 
type regulator has, in the past, been 
perhaps the most widely used, and has 
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a virtual monopoly in one class of dis- 
tribution—that of 2,400 or 4,000-volt 
city feeders of nominal capacity. The 
induction regulator is particularly suited 
for use in urban areas of high density 
domestic load, which type of service 
requires very close regulation, fast re- 
sponse to voltage fluctuations and ready 
accessibility to the regulator mechanism. 
It is the usual practice to hold the 
regulated voltage of these feeders with- 
in a 1 or 2-per cent band, and this duty 
requires many operations and immedi- 
ate response of the mechanism. An in- 
vestigation of the performance of the 
step-type voltage regulator shows that 
it is inherently unfit for this type of 
service as it has a considerable time de- 
lay in order to keep the number of 
operations from being excessive, and 
the voltage fluctuations on city feeders 
are often such as to require several 
tap changes for correction. The smooth- 
ness of regulation at a lower mainten- 
ance expense and the fast response of 
the induction regulator to any voltage 
fluctuation, regardless of the magnitude, 
leaves no doubt as to its choice for this 
service in sizes up to 120 kva. 

The removal of a regulator from city 
service for maintenance can not be tol- 
erated for any. extended period of time. 
Hence, an induction regulator with its 
externally mounted mechanism and aux- 
iliaries is much more desirable for this 
type of service than a step-voltage regu- 
lator, which in usual practice, has its 
contacts, drive and operating motor im- 
mersed in oil. 

Offhand, one might assume a step- 
type regulator to cost much less than 
an equivalent induction regulator in 
this range of voltage and size. Actual 
facts, however, reveal a price difference 
of less than 5 per cent, therefore, elim- 
inating cost as a factor in the type 
chosen. 

Manufacturers offer at a comparative- 
ly low cost small branch feeder induc- 
tion regulators which are used mainly 
to supplement station regulators on the 
lightly-loaded, long extensions to city 
feeders. These regulators are com- 
pletely automatic and are supplied in 
normal sizes for single phase service. 
Only exceptional conditions, however, 
require this regulator to be of induction 
type and their use is quite limited. 

Step-Voltage Regulators—While the 
induction regulator is in nearly exclu- 
sive use on low voltage urban feeders, 
conversely, its application is prac- 
tically limited to this class of service. 
The refinements incorporated in the 
mechanism for tap changing under load 
have resulted in the development of 
the automatic step-voltage regulator, 
which is now finding economical and 
satisfactory use through a vast field. 
This regulator can be obtained for a 
wide range of voltage and in many dif- 
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ferent sized steps. 

Step-voltage regulators are most 
favorably applied to distribution feed- 
ers of higher voltage and longer length, 
where the need for flat voltage and 
smoothness of regulation is not so exact 
as in urban centers and yet where the 
actual magnitude of voltage must be 
kept within certain limits. They are 
superior to induction regulators for this 
type of service mainly for the follow- 
ing reasons: 


1. Decidedly lower cost. 

2. Their range covers much higher 
voltage. 

3. Lower exciting current and losses. 
The exciting kva. of an induction 
regulator is often as much as 8 
times that of a comparable step- 
voltage regulator. 

4. Much higher impulse strength, in- 
sulation coordination, and protec- 
tion of the series winding. 

5. It is often possible to incorporate 
within a step-voltage regulator a 
permanent boost at a saving over 
a separate boosting transformer 
installation. 


This type of regulator has a series 
winding which is provided with a suit- 
able number of taps so as to give volt- 
age changes of the desired magnitude. 
Two moving contacts connected to op- 
posite ends of a preventive auto-trans- 
former make connection with the differ- 
ent physical taps of the series winding. 
When a physical tap is used for each 
operating position, the operation is 
known as full-cycling. When an addi- 
tional operating position is obtained by 
bridging two adjacent physical taps 
with the preventive auto-transformer, 
the operation is known as half-cycling. 
There is considerable discussion as to 
the relative merits of half and full- 
cycling operation, different sizes of 
steps, etc., and their effects on contact 
deterioration. Time delay is usually 
employed so as to eliminate unneces- 
sary responses of the regulator to volt- 
age fluctuations of short duration. 

The purchaser of a step-voltage regu- 
lator naturally desires one that will 
keep the corrected voltage within the 
narrowest band with the smoothest 
operation that is compatible with a con- 
servative number of operations of the 
mechanism. This type of regulator has 
not been in use long enough to sub- 
stantiate any observations as facts, but 
the merit of the different sized steps are 
supported by the following arguments: 

1. Large Steps—tThe larger the step, 
the fewer will be the number of opera- 
tions with consequently less contact 
duty. One observation is that the num- 
ber of operations varies inversely as 
the square of the width of the voltage 
band. 

2. Small Steps—The smaller the 


step, the less will be the voltage change 
resulting in less arcing and contact 
deterioriation from each contact change. 
The number of operations is kept from 
being excessive by allowing sufficient 
time delay between the operations of the 
contact-making voltmeter and the oper- 
ating motor. Many more operations of 
smaller steps giving smoother ‘regula- 
tion are therefore possible for the same 
contact deterioration. Fig. 1 shows the 
relation between the time delay im- 
posed and the number of tap changing 
operations required for a_ typically 
loaded feeder. 

The number of operations can be kept 
down to a conservative figure by either 
increasing the width of the voltage band 
or by imposing more time delay or by a 
combination of the two. Which pro- 
duces the better regulation depends, of 
course upon the nature of the voltage 
fluctuations and loading of the particu- 
lar feeder under consideration. 

The writer is inclined not to base his 
choice on either of the arguments, but 
rather to choose the size of the step for 
the type of service desired. To keep the 
regulator from hunting, the width of 
the voltage band for which the contact- 
making voltmeter is set should be at 
least 1 per cent greater than the size 
of step. Thus, a regulator with 214- 
per cent steps will provide a voltage 
band width of 34% per cent and will 
keep the voltage at the point of regu- 
lation within 154 per cent of normal. 
This regulation is satisfactory for many 
rural feeders or higher-voltage lines 
serving small communities or towns 
with individual low voltage regulators. 
But where fair-sized communities are 
dependent upon the line regulator for 
their service regulation, the above band 
width is probably too great. In produc- 
ing the same voltage correction, half- 
cycling operation giving 5-per cent 
steps results in the same contact duty 
as full-cycling operation giving 14-per 
cent steps, and, consequently, where a 
band width of 3% per cent is con- 
sidered too great, it seems desirable to 
use 54-per cent steps. Thus, the use of 
14-per cent steps is practically elim- 
inated from consideration and, at any 
rate, does not produce appreciably bet- 
ter results than 214-per cent steps. The 
cost increase of obtaining 5% or 14-per 
cent steps in a regulator over 214-per 
cent steps is less than 4 per cent. 

One-step voltage boosters are avail- 
able for use on lightly-loaded, single- 
phase feeders that do not warrant any 
except the smallest expenditures fo: 
regulating equipment. This booste: 
automatically provides a single boos’ 
in voltage of either 214, 5, 714 or 1! 
per cent, when the voltage falls below < 
predetermined level. The booster wil 
return to neutral position automatically 
also, when the upper voltage limit i 
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reached. It seems to be the experience 
that very light loads do not create regu- 
lation problems at higher voltage, and 
when such problems are present, the 
load is usually sufficient to justify 
multi-step regulators. Single-step boost- 
ers, however, are sometimes applicable 
to exceptionally long feeders or to 
block loads of quite constant magnitude 
but of periodic nature. 


Transformer Tap Changing Under 
Load—lIn cases where the voltage prob- 
lem is confined to bus regulation and 
there is very little feeder drop present, 
the use of equipment for changing 
transformer taps under load is usually 
found to be economical. This equipment 
may be mounted integrally with the 
transformer or may consist of a sep- 
arate step-voltage regulator of large 
size. In these larger sizes, even at the 
lower voltages, a step-regulator is 
usually preferred to an induction type. 
This tap changing equipment in some 
cases is supplanting synchronous con- 
densers in maintaining flat voltage for 
large power loads served directly from 
the bus and where the other functions of 
the synchronous condensers are not re- 
quired. 


Series Capacitors—The series type of 
capacitor is especially suited to the cor- 
rection of voltage disturbances result- 
ing mainly from the starting of low 
power factor loads such as refrigeration 
and certain farm loads. Its instantane- 
ous response completely controls volt- 
age flickers and dips that are becoming 
more objectionable with the increase in 
refrigeration and similar load. A series 
capacitor is superior to a mechanical 
regulator because of its immediate re- 
sponse, but on the other hand, its ap- 
plication is practically limited to cor- 
rection of voltage disturbances caused 
by poor power factor loads or where 
the inductive voltage drop on a feeder 
is quite large in comparison to the re- 
sistance drop. Its corrective power is 
quite small on lines having a small 
conductor size. 

The series capacitor is a group of 
capacitance units connected in series 
with the line conductors in contrast to 
the more commonly used shunt-con- 
nected capacitors. The individual units 
are liable to puncture if subjected to 
over-voltage and are, therefore, pro- 
vided with a protective device which 
shunts out the capacitor under such 
conditions. 


It can be seen that while the series 
capacitor is advantageous in correct- 
ing certain voltage conditions, its appli- 
cation is restricted and should be given 
considerable thought. In many cases, 


the corrective capacity required results 

in a prohibitive cost. 
Auto-Transformers—A small auto- 

transformer connected across a 230 
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volt, 3-wire secondary circuit is found 
to be helpful in materially reducing 
voltage dips due to the starting of 
motors on 115 volt lighting circuits. 
The increased use of 115 volt motors 
on domestic appliances, such as re- 
frigerators, air conditioning and fur- 
nace equipment, etc., has created ob- 
jectionable voltage flicker on many sec- 
ondary circuits, to the correction of 
which the auto-transformer is especially 
suited. These transformers can be ap- 
plied at very small cost without line 
rearrangement or service interruptions. 


Equipment for Power-Factor Improve- 
ment—In many industrial areas syn- 
chronous equipment or shunt capacitors 
can be installed in a customer’s plant 
at a distinct saving in the customer’s 
power bill. While this equipment is 
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Fig. 1—Relation between time- 
delay and number of tap-changing 
operations 


installed expressly for power factor im- 
provement, voltage correction auto- 
matically obtains, and such installations 
have been quite instrumental in better- 
ing voltage conditions in many areas. 
It is usually not economically feasible 
to install this type of equipment for 
distribution voltage correction alone be- 
cause of its high cost. 


ECONOMIES OF VOLTAGE REGULATION 


Several articles have been published 
on the relative economy of the use of 
regulating devices in preference to 
changes in voltage or copper size or 
other physical changes, and while the 
discussion on this topic is beyond the 
scope of this paper, a few general ob- 
servations can be made. With the fore- 
going supply of regulating equipment 
available at a comparatively low cost, 
the economy of compensating for dis- 
tribution feeder voltage drop rather than 
attempting to eliminate it, is evident. 
The cost of suitable regulating equip- 
ment giving this compensation is usually 
only 1/5 to 1/2 the cost of alternative 
remedial methods. The mobility of 
regulating equipment, both of the step 
and induction type, plus the ability to 
place it at strategic, though unattended 
points, along a feeder, makes its con- 
sideration even more favorable. 









Still further savings in investment 
are possible if consideration is given 
to the installation of a single regulator 
on two or more feeders. The additional 
cost of a regulator of double capacity 
is only 10 to 25 per cent of the cost 
of the second regulator. A study of 
load curves for different feeders sup- 
plying the same districts, shows them 
to be surprisingly similar in shape. In 
usual practice, urban feeders emanating 
from a substation can be planned to 
have approximately the same length 
and loading, and therefore, with sim- 
ilar load characteristics, they are sub- 
ject to the same voltage compensation 
from one regulator. The actual saving 
possible can be appreciated when it is 
realized that one substation is apt to 
supply as many as twenty regulated 
lighting feeders with a regulator in- 
vestment in the order of $50,000. 

It is possible to apply this principle 
even more universally on rural lines 
because their regulation is not as exact- 
ing as on city feeders. The very nature 
of rural feeders usually reveals one or 
more junction points where one regu- 
lator may be installed to regulate two 
or more branches of similar length and 
load characteristics, so as to be subject 
to approximately the same voltage com- 
pensation. The experience of one com- 
pany which installed four step-voltage 
regulators on semi-rural feeders, shows 
that three are installed at junction 
points and that each regulates two or 
more branch lines simultaneously. 

In certain cases, the value of the en- 
ergy loss may become a limiting fac- 
tor, or the expenditure that is necessary 
for regulating apparatus, may become 
excessive. In such cases, a thorough 
investigation is necessary in order to 
determine whether or not voltage cor- 
rection should be made by applying 
regulating devices, increasing the size 
of conductor, building additional cir- 
cuits or increasing the operating volt- 
age of the feeders. 


EXPERIENCE WITH INSTALLATIONS 
The Washington Water Power Co. 


recently was faced with a serious prob- 
lem of voltage regulation which brought 
out some interesting comparisons. It 
was desired to add a large manufac- 
turing load at the end of a 22-kv. line, 
approximately 65 mi. long, that was 
already operating on the borderline of 
permissible voltage limits. An analy- 
sis of the problem indicated briefly the 
cost of supplying the needed capacity 
and voltage correction by various 


methods: 
Partial line reconstruction at higher 
CR 6b kk hirincdatarsandnedasces $150,000 
Additional steam generating facilities 28,000 
(plus operating expense) 
Step-voltage regulator ............. 8,000 


The additional load created a 26-per 
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cent voltage drop at the receiving end 
which was corrected by leaving 13, per 
cent inherent drop in the line com- 
pensated by the proper transformer tap 
connections, the remaining 13-per cent 
voltage boost being supplied by the 
regulator. A 225 kva. step-voltage regu- 
lator of 214-per cent steps with a range 
of 15 per cent boost and 5 per cent 
buck was installed at a point midway 
along the line. As the line is loaded 
more or less throughout its length, and 
as the substation is attended, this loca- 
tion proved to be the best. The regu- 
lator contains a 5-per cent permanent 
boost with a variable range of 10 per 
cent, plus or minus. The width of the 
voltage band is 31% per cent, with a 
time delay of 16 sec. imposed. 

Since the date of installation, Sept. 1, 
1935, to March 16, 1936, the tap-chang- 
ing mechanism has operated 16,300 
times between the limits of 1214 per 
cent boost and 5 per cent buck. On a 
normal day the number of tap changes 
is around 150. As this was one of the 
first installations, considerable experi- 
menting was done with the automatic 
control and compensating features. It 
was found that time delay of at least 16 
seconds, in addition to the 20 to 40 
second inherent delay of the regulator 
mechanism, was required to prevent too 
many operations on this particular load. 
It will be found that this time value 
compares quite well with the critical 
area on the curve in Fig. 1. The manu- 
facturer expects the contact life before 
needing replacement to be about 100,- 
000 operations, or the equivalent of 3 
years. To date, no undue contact de- 
terioration has been noticed, and the 
regulator as a whole has been very sat- 
isfactory and has needed practically no 
attention once it was placed in proper 
adjustment. The regulator has prac- 
tically doubled the capacity of this line 
at a very low investment figure and with 
very little operating expense other than 
increased energy loss. 


Discussion 


By L. B. ROBINSON 
General Electric Co. 


HAVE greatly enjoyed Mr. Hatch’s 

paper. An analysis of regulation 
problems and a summary of regulating 
devices is especially appropriate now 
when feeder loads are _ increasing. 
Feeder regulation is becoming more of 
a problem and appropriations for these 
and other improvements are still diffi- 
cult to obtain and it is especially im- 
portant, therefore, that the most 
economical solution be made. 

Mr. Hatch has mentioned the shunt 
and series capacitors. The character- 
istics and application of the shunt 
capacitor are quite familiar to us all, 
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and I agree with Mr. Hatch’s conclu- 
sion that this is primarily for power 
factor correction and can rarely be jus- 
tified solely for improvement of regula- 
tion. In fact, as will be brought out 
later in this discussion, it is a question 
how much shunt capacitors will actu- 
ally improve regulation. 

The series capacitor, however, is 
more foreign to us, its use is fairly new 
and its application at present not so 
universal as other regulating devices. 

I recently participated in an analysis 
of a series capacitor application and a 
partial repetition of this analysis may 
bring out the characteristics of the 
series capacitor more clearly than an 
abstract discussion. 

A 26-kv. feeder feeds a steel mill 
with no customer connections between 
the substation and the mill, but with 
industrial loads on the feeder beyond 
the steel mill. Primarily due to a large 
arc furnace, the load rapidly fluctuates 
from almost zero to 3,000 kw. and 
4,400 reactive kva. The _ voltage 
fluctuates at the mill between 26,000 
volts and 23,660 volts, approximately 
9 per cent regulation. The changes in 
voltage occur too rapidly for an induc- 
tion voltage regulator to compensate. 

A 5,000 kva. capacitor would bring 
the peak load to a power factor beyond 
unity and it is well known that, where 
there is reactance in series with the cir- 
cuit, high power factor loads cause a 
smaller voltage drop than low power 
factor loads. In addition, the mere re- 
duction of the ampere load due to the 
improvement of power factor, also 
would reduce this drop. Calculations 
showed that this capacitor bank would 
bring the voltage at peak load from 
23,660 to 25,200, but the no load volt- 
age would be 27,550 instead of 26,000. 
This shunt capacitor, then, would raise 
the level of voltages but would not im- 
prove the regulation. The swing in 
voltage would be from 27,550 at no 
load to 23,660 at maximum load, still 
approximately 9 per cent regulation. 


We are beginning to hear rumors of 
d.c. transmission and one of the ad- 
vantages claimed for this is that the use 
of direct current would eliminate the 
reactive drop in transmission lines. The 
series capacitor does just this. 


The reactance of this line was ap- 
proximately 7 ohms and if we put in 
series with it a 7-ohm capacitor, the net 
reactance of the line at a point just 
beyond the capacitor would be zero. 

Since the reactance is distributed 
along the line, the voltage fluctuates 
along the line up to the capacitor bank 
exactly the same as if the capacitor 
were not there, but in the capacitor we 
set up a voltage drop equal and op- 
posite to the reactance drop along the 
line, and the two cancel each other. 


The voltage regulation per phase just 
beyond the capacitor would be the same 
as if we had d.c. current of the same 
number of amperes. 

A 3-conductor cable’ has negligible 
reactance and the regulation of the line 
at this point would be the same as if 
power were carried in a 3-conductor 
cable. If voltage must be maintained at 
several points along the line, capacitors 
could be put in series at these several 
points. 

Please note that these capacitors do 
not correct the load power factor any 
more than does a cable circuit. 

In this problem 8 ohms capacitance 
was recommended instead of 7, 1 ohm 
more than enough to neutralize the line 
reactance. The phase relation of the 
voltage drop across this extra ohm of 
capacitance would be such that it 
would compensate for part of the resist- 
ance drop along the line, and thus the 
regulation at this point just beyond the 
capacitor bank would actually be better 
than if a cable circuit or d.c. trans- 
mission line were used. 

The capacitor bank, then, would 
bring the peak voltage at the mill to 
25,300 instead of the 23,660, which is 
obtained without it, and would have no 
effect whatsoever on the no load volt- 
age. The regulation, then, is brought 
from 9 per cent to approximately 244 
per cent. 

This capacitor bank, then, could take 
care of the regulation of this line in a 
way that no other regulating device 
could do, primarily because of the 
rapidity in the swings of the voltage. 
The solution to this problem, then, de- 
pends upon the characteristics of the 
line rather than on the characteristics 
of the load. If a shunt capacitor were 
used, its size would be determined by 
the reactive kva. of the load, but the 
size of the series capacitor bank is 
determined almost solely by the react- 
ance of the transmission line since its 
purpose is to neutralize this reactance. 


By L. H. HILL 
Allis-Chalmers Manufacturing Co. 


UDGING from the first part of Mr. 
Hatch’s paper it seems that his idea 
of the performance of step voltage 
regulators on 2,400-volt feeders must 
have been obtained with units having 
larger sizes of steps than is the case 
with the Allis-Chalmers Type AFR 
regulator, which was particularly de- 
signed for this service and uses 0.5% 
per cent steps. We have a number of 
installations of this type regulator on 
2,400-volt urban feeders, and we have 
found the regulation to be equally as 
good as is obtainable with the induc- 
tion type of regulator. 
The induction regulator can do noth- 
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Step Type Regulator 


ing more than keep the voltage within 
the band setting of say, plus or minus 
1 per cent, which is determined by the 
construction of the primary relay, and 
a step voltage regulator with 5 per 
cent steps can also easily keep within 
this same band of setting. The induc- 
tion regulator can not operate fast 
enough to avoid sudden changes in volt- 
age such as caused by motor starting, 
for example, hence can not avoid flicker 
from this point of view any more than 
the step voltage regulator can. There is 
considerable evidence leading to the be- 
lief that the use of time delay in the 
control of any regulator is a good thing 
as it avoids over-shooting of voltage 
when loads of short duration are re- 
moved. 

For example, assume a sudden vol- 
tage drop due to motor starting. If the 
voltage change is large a flicker will be 
observed regardless of the type of regu- 
lator. The induction regulator without 
time delay immediately starts to correct 
the voltage, and shortly after it is cor- 
rected, the motor comes up to speed, 
which causes a further rise in voltage 
above normal which again requires a 
regulator movement in the opposite di- 
rection for its correction. In other 
words, four separate and distinct vol- 
tage changes are involved. With time 
delay in the control there would be no 
regulator movement, as none is re quired 
ind the only voltage change noticed is 
the first drop due to the sudden increase 
in load. The rise in voltage due to the 
motor coming up to speed is usually 
not noticeable. 

As a matter of fact, it will be found 
that in many induction regulator in- 
stallations the primary relays are not 
set down to the minimum permissible 
plus or minus 1 per cent, because fluc- 
tuating loads cause the regulator to 
perate unnecessarily, which not only 
nereases its maintenance expense but 
auses abrupt rises in voltage when the 
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load of short duration is removed. Set- 
ting the relay contacts apart in this 
manner to avoid this situation of course 
means that the average voltage is not 
maintained where it could be if the con- 
trol were properly designed. It is much 
sounder engineering to set the relay 
contacts down where they belong and 
depend on time delay to avoid unneces- 
sary operation of the regulator and 
over-shooting of voltages when loads of 
short duration are removed. It might 
be of interest to know that a number 
of operating companies are actually 
employing time delay in induction reg- 
ulator control for the reasons men- 
tioned. 

“Voltage charts taken on 2,400-volt 
urban feeders coupled with observations 
on customers’ premises show beyond a 
doubt that step voltage regulators with 
¥e-per cent steps and with initial time 
aes of as much as 60 sec. will give 
just as good results as induction regu- 
lators. Engineering Bulletin 1170A, 
available to those interested, shows sev- 
eral voltage charts taken on such lines. 
I would, therefore, question the state- 
ment that there is no doubt as to the 
choice of the regulator type for 2,400- 
volt service in sizes up to 120-kva. 

In a regulator with °% 
using a quick-break mechanism and 
large contacts of non-arcing metal, 
there is no problem of contact deteri- 
oration, and the figure of 100,000 a 
the life of contacts is a very low fleusa 
as compared with the actual life of con- 
tacts such as are involved in the step 
regulator being discussed. The step 
voltage regulator for 2,400-volt service 
has considerable advantage in losses 
and exciting current over the induction 
regulator, and the impulse strength of 
the windings is very much higher. A 
factor not to be overlooked for urban 
installations is the fact that the step 
voltage regulator is inherently very 
quiet, since it makes no more noise than 
transformers of equivalent size and 
does not use clapper magnets and mag- 
netic brakes. . 

Following the line of discussion of 
the points already raised, we would 
naturally take issue with the statement 
that step voltage regulators are most 
favorably applied to distribution feed- 
ers of higher voltage and longer length, 
where the need for flat voltage and 
smoothness of regulation is not so ex- 
act as in urban centers. It is our opin- 
ion that the step voltage regulator 
which we offer, which employs Ye-per 
cent steps for all voltages, will give just 
as good regulation for 2,400, 6,900, or 
11,500-volt feeders as the induction 
regulator with its theoretically step- 
less operation. 

In the discussion of the size of step, 


-per cent steps 


we wish to take issue with the state- 


ment that the larger the step the fewer 
will be the number of operations with 
consequently less contact duty. It is 
possible that the writer had in mind 
different relay settings when different 
sizes of steps are used; however, if the 
number of operations are to be com- 
pared with different sizes of steps, the 
same relay setting must be used for 
both cases. If this is done, it will be 
found on fluctuating service voltage, 
which is typical of regulator operation, 
that there are many cases when fewer 
operations will result with a smaller 
step. This was fully discussed at the 
Regional Convention of the A.I.E.E. in 
Oklahoma City last year in a paper 
which I presented entitled “Step Type 
Feeder Voltage Regulators.” Reprints 
of this paper are available in the room 
for those interested. The size of step 
which will result in the minimum num- 
ber of operations of the tap changing 
mechanism is the minimum size of step 
which will break the holding coils of 
the primary relay and permit it to bal- 
ance. Any step larger than this takes 
the form of over-correction and reduces 
the time before a tap changing opera- 
tion will result in the opposite direc- 
tion. The situation is exactly the same 
as that which results when the brakes 
are loose on an induction regulator. 
Every operator familiar with induction 
regulator practice knows that when the 
brakes are loose the regulator operates 
more frequently than otherwise. This 
is simply due to the fact that the regu- 
lator is making a larger step than it 
otherwise would due to the brakes per- 
mitting the rotor to move beyond the 
point required balance the relay. 
In connection with Fig. showing 
the relation between time delay im- 
posed and the number of tap changing 
operations required for a_ typically 
loaded feeder, it might be interesting to 
point out that this is identical with the 
curve obtained on one of our regulators 
with %g-per cent 


steps, and voltage 


Pole-mounted Capacitor 
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charts were taken at the 10, 20, 30 and 
50-sec. points on the curve. Equally 
good regulation was reported by the 
operating company for each of the time 
delays noted. These tests indicated 
quite definitely that there was no ad- 
vantage of using 10-sec. time delay over 
50-sec. time delay. 

In one place in the paper the state- 
ment is made that in producing the 
same voltage correction, a half-cycling 
operation giving 5g-per cent steps re- 
sults in the same contact duty as full- 
cycling operation giving 114-per cent 
steps. It should be understood, how- 
ever, that while this statement is true 
as far as the actual circuit interruption 
is concerned, in that the same voltage 
and current is interrupted, there are ac- 
tually the equivalent of two 54-per cent 
steps to one 114-per cent full cycling 
step. Therefore, one 54-per cent half- 
cycle step gives one-half the contact 
deterioration of a 114-per cent full 
cycling step. 


The summary of the Economies of 
Voltage Regulation is very good; how- 
ever, it might be well to include some 
reference to the use of 3-phase regula- 
tors. In many cases it is possible to 
make a considerable saving in first 
equipment cost and installation cost by 
the use of a three-phase unit instead of 
three or two single-phase units. For 
example, the price of three single-phase, 
200-amp., 2,400-volt regulators would 
be $5,448, whereas the price of one 3- 
phase, 4,160-volt regulator for the same 
purpose would be $4,050, a saving of 
about 25 per cent. 


K. L. Howe, Westinghouse Electric 
& Manufacturing Co., brought out the 
fact that the new step-type regulator 
is a modification of the induction prin- 
ciple minus the disadvantages inherent 
in the older type induction regulator. 

More consideration should be given 
to the use of series type capacitors 
where there are varying load conditions. 


Modernization of Pole Replacement 
Practices® 


the modernization of rural pole 

lines, pole line hardware, trans- 
formers, metering, in fact, in nearly 
every phase of the power industry, it 
may be of interest to consider a modern 
method of pole inspection. 

In the past, a pole inspector fre- 
quently carried a short heavy bar which 
she would jab into the pole at the 
ground line.' The penetration of the 
bar into the pole gave a measure of the 
amount of decay. This practice was in- 
jurious to the pole as it made holes in 
which more decay easily started. Under 
this scheme, consideration was not 
always given the actual amount of solid 
wood left in the pole, or the stress 
placed on this wood by wind pressure 
on the projected area of the pole and 
the wires. The pole inspection practice 
as outlined above is not a statement of 
the prevailing practice of all the oper- 
ating companies as some of these com- 
panies have excellent methods of ar- 
riving at the relative safety of their 
poles. However, it does indicate that 
there is room for modernization and 
engineering in the practice of pole in- 
spection. 

A simple method has been developed 
which will give a definite answer as 
‘o the strength of a pole and will take 


(;; ONSIDERING recent trends in 





‘*A_ report prepared for Transmission and 
Distribution Committee, Engineering and Opera- 
tion Section, Northwest Electric Light and Pewer 


Association, for presentation at 1936 Annual 
Meeting 


By J. C. CRAIG 
Puget Sound Power & Light Co. 


very little more time to perform than 
the methods of inspection sometimes 
used at present. With the aid of a few 
curves and tables the inspection of poles 
can be placed on a sound basis and the 
pole inspector can determine the actual 
strength and factor of safety of a pole 
with reasonable accuracy. 


METHOD 


Fig. 1 illustrates four types of con- 
struction which will be used as exam- 
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-*~ 1—Types of construction 


ples in this article. Although only four 
types are shown herein, in actual prac- 
tice there would be many times this 
number depending upon the operating 
company and the varieties of construc- 
tion used. 


Table I—Grades of Construction 
for Supply Conductors 


Supply Conductors alone, at crossings, at conflicts, or on 
sorme poles with other conductors. 


Constant Potential Supply Conductors 


0-750 | 750-5000 | 5000-7500 | Exceeding 
Volts Volts Volts | 7500 Volts 


Lines not on Fenced 
Rights of Way 


Railway paper 
Tracks 
Minor 





for communication lines used exclusively in the operation of 
and run as supply lines, use the same grade of construction 
as supply lines. Voltages. shown are the voltages between 
phases. for voltages to ground divide by 173. 


Table I, condensed from the National 
Electric Safety Code, covers the grades 
of construction for supply conductors 
alone, at crossings, at conflicts, or on 
the same pole with other conductors. 
Grade “C” is the lowest grade con- 
sidered, although the National Electric 
Safety Code allows a lower grade of 
construction in some cases. For a full 
coverage of all the types of construction 
in use by an operating company it will 
probably be necessary to reproduce the 
full table. As the pole structure, with 
but few exceptions, must have the same 
grade of construction as the conductors 
supported, the table for supply con- 
ductors is assumed to be applicable to 
the pole line and any reductions in 
the grade of construction of the poles 
below that of the conductors are disre- 
garded. In multiple crossings the grade 
of construction of the uppermost line 
shall not be less than the highest grade 
which would be required of either of the 
lower lines if it crossed the other lower 
line. 

Table II, is a key table for Western 
red cedar poles, showing the allowable 
fiber stress and corresponding curve to 
use for the three grades of construction 
at crossings or elsewhere. If poles other 
than Western red cedar are used they 
can be incorporated into this table. 
For simplicity only Western red cedar 
poles are considered. 

Table III, shows a table, composed of 
the types of construction tabulated 
against pole heights. The consecutive 
numbers shown are called the bending 
moment factors. The size of this table 
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Table II—Allowable Fiber Stresses 
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Allowable fiber stresses in Ib. per sq. in., at 
replacement, for either treated or untreated 
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lengths in use by the operating com- 
pany. Only even increments of 5 ft. 
in pole length are used as the majority 


++ tA 5400 lel ft 
of poles are purchased and set on this ' 2 aaa Ctr tel ae rrr 
basis and the odd length pole is an the basis of the change in shape of the TIPE eee 


exception. The inspector shall use the 


Table I1I—Bending Moment Factors 
Construction Type 


Fig. 2 — Diameter-circumference 
curve 


cross section and the accompanying 
change of section modulus. 


Fig. 2 is a curve of circumferences 


Be cabeaecabaiken : 2 ¢ 42 8'6¢ 9 19 : ; 
chi Lonairenasé. tes 9 10 11 12 18 14 15 plotted against diameters to be used by 
CG veeeeceteeees os .. 16 17 18 19 20 21 


Pek ekes Wiss. .. 22 28 24 25 
Pole height, ft... 35 40 45 50 55 60 65 70 
pole height which is nearest to that 
of the pole being inspected when de- 
termining the bending moment factor. 


Table IV, is a table of the bending 
moment factors of Table III, tabulated 
against average span lengths and reads 
directly in bending moments. The bend- 
ing moments as shown were computed 
with the following assumptions: 


the inspector to determine the sound 
wood circumference of the pole. The 
inspector can measure the original 
ground line circumference of the pole 
and find the diameter of the pole when 
set. Then, by subtracting the reduction 
in diameter owing to decay, he can ar- 
rive at the equivalent sound wood cir- 
cumference. 


Fig. 3 is a curve sheet of resisting 
moments plotted against sound wood 
circumferences for various values of 


| | hitpwbable! pase eT 
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Fig. 3—Resisting moments 


The latest standard dimensions for 
wooden poles as developed by the 
American Standards Association pro- 
vide that the first seven classes of poles 
be so dimensioned that the computed 
horizontally acting breaking load for a 
pole of a given class is the same re- 
gardless of its length or species. 


APPLICATION 


In order to illustrate the simplicity of 


1. That th diti 6 idiin ie: Sea the method and the ease with which it 
; wid tat the candiion of, medium, Jone allowable fiber stress. These eurves can be followed in the field, let us a 
‘ , - ‘were otted on the assumption that 
| jected to a transverse loading of 8 pounds h oe f th on th d sume that the pole inspector has with 
per square foot horizontal wind pressure on Mat section of the pole at the ground him an inspection sheet similar to that 
the projected area of cylindrical surface of line would be the weakest section. The shown in Table VI. 
the pole and wires when covered with a 14 in. sisting ent the pole in pound ; : z 
shell of j ice. feet het a ee “ome P The pole inspector will first fill in 
1 2 Th , d d : ae anes ; his map number and pole number and 
. That primary and secondary wires were next note on the sheet the type of con- 
e assumed to be No. 4 T.B.W.P. copper, feeders M — 0.0002638 f C3 ' F rege if 
s 4/0 T.B.W.P. copper, intermediate transmis- ; struction. From the type of construc- 
.. sion wires 2/0 bare copper, transmission tion and the height of the pole he can 
. wires ———— bare copper, and the high- where . is the —— FN — and determine the bending moment factor. 
line telephone No. 9 bare copper. Pe. is the equivalent sound wood circum- Tiseen:.the bending mmm Lenhaw aol 
Sieg 4 erence of the pole after deductions for decay 7 
‘ 3. For types of construction involving trans- faye been made. the average span length, which he 
mission lines, Class I, poles were used in cal- 
> culation of the bending moment caused by Table IV—Bending Moments 
le the wind pressure on the pole. For other Bending 
. ll ] Moment 
1e types of construction, Class poles were pattors 
le used in calculations. The ends of cross-arms 1 ~* 10550 12430 14330 16180 18080 19980 21840 28780 ssene 
i i 2 13360 15600 17860 20100 22360 246 2686 2916 3136 
1e Swapp atatned Seems the coloutetion beramee the 3 16100 18680 21250 23850 26450 29050 81550 4250 36750 
area subjected to wind pressure is relatively 4 18880 21750 24650 7550 30450 33250 36150 39050 41950 
er small. For the same reason transformers were 5 22100 25320 28550 31800 35000 38200 41400 44700 47900 
itted. i - 6 25700 29250 33800 36300 39900 43600 4 505 5 
also omitted The spacing between the cross $ oe ie araan as608 44900 48800 52600 56500 60400 
n arms on a pole is a direct factor in the com- 8 33200 37400 41500 45700 49800 54000 58100 62300 66400 
le putation of the bending moments, and these 9 12600 14700 16700 18700 20700 22700 24700 26700 28700 
° : . mE 9 2 37 
will probably vary with each operat- 10 15200 17500 19900 22200 24500 26800 292 314 $37 
t foe aoe et d wo  L 11 18100 20800 23500 26100 28800 31500 34100 36800 39500 
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transverse load, the pole acting only as a 14 28400 32100 35500 39200 42900 46500 50100 53700 59300 
- trut. Similar cal lati * AP to 15 $2300 36400 40200 44200 48200 52100 56100 60000 63900 
ey en Se eo oe oe ° 16 21700 25700 29700 33700 37700 41700 45700 49700 53700 
| cover the conditions of heavy loading. 17 26350 31100 35850 40600 45350 50100 54850 59600 64350 
= 18 30400 35800 41100 46400 51700 57000 62300 67 1! 
iti 19 35400 41400 47400 53400 59400 65400 71400 77400 83400 
lar Table V covers the pole conditions 20 40100 46600 53200 59700 66200 72800 79300 85900 92400 
known as exposed pockets and hollow 9; 45500 52800 60000 67300 75400 81800 89000 92600 103400 
of hearts, and gives the amount that should #2 0s guano T1g00— goo atta 109800 suzrop 23100159400 
7 23 57900 69600 0 927: 276 9: 
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ive wood diameter of the pole for various ‘4\crage 
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Table V—Deductions in Diameter to Care 
for Hollow Hearts or Exposed Pockets 


Deductions in inches to be made from apparent 
sound wood diameters of poles having hollow 
hearts: 

Sound 

wood 
diameter 
of 

Hollow Minimum thickness of shell 

Pole in in inches 

inches 2.0 2.5 3.0 8.5 4.0 4.5 5.0 

‘ ** 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 10 
20 11 


Deductions in inches to be made from the ap- 
parent sound wood diameters of poles having 
exposed pocKets: 


OCOWBDARDAIARONNHHe 


COWH om MOON hee ‘ 
Doenmocnoton em. ss 
mmCocetotommme. see 
COCO TORO NO mt meee cee 
ROD hO ee ae a SS 
at pet fk pet pt et et 


Depth 
of 

Pocket 
in Width of Pocket in inches 

inches 1.0 2.0 3.0 4.0 5.0 6.0 7.0 
1.0 \y% \y % % 1.0 1.0 1.3 
2.0 4 % is .43--. 28:5 RR. Os 
3.0 4 % 1.3 1.7 2.0 2.5 3.0 
4.0 %% 1.0 1.3 1.7 2.5 8.0 3.5 
5.0 % 1.0 1.3 2.0 3.7 8.3 4.0 


can step off, he can arrive at the bend- 
ing moment. Next, from Table I, he 
can find the grade of construction to be 
used, and from Table II, the allowable 
fiber stress at replacement and the cor- 
responding curve to use in Fig. 3. He 
will next determine the amount of ra- 
dial decay and the presence of exposed 
pockets with a light and fairly sharp 
pick. A convenient pick that can be 
used for this purpose is a tool used by 
the U. S. Army, which has a small mat- 
tock on one end and a pick on thesother. 
The mattock can be used to dig the dirt 
away from the ground line of the pole 
and the pick to ascertain the amount of 
decay. To test the pole for a hollow 
heart he can hit the pole with the flat 
side of the pick and listen for the drum- 
like sound which is indicative of hollow 
heart. The thickness of the shell of a 
hollow heart pole can be found by the 
use of a Swedish increment borer. 
The inspector is now ready to arrive 
at the sound wood diameter of the pole. 
With a tape he can measure the orig- 
inal ground line circumference of the 
pole, and from this circumference and 
the curve on Fig. 2, he can find the 
original diameter of the pole. From this 
diameter he will subtract twice the 
average radial decay plus any deduc- 
tion in diameter due to pockets or hol- 
low heart. Radial decay is the amount 
of decay measured along a radius and 
perpendicular to the axis of the pole. 
From this new diameter he can find the 
circumference of an equivalent sound 


Allowable 
Type Grade Fiber 
Pole of of Stress 
No. Const. Const. Curve Ib. 
1 A Cc 1 
2 B B 3 
3 Cc A 5 
a D B 2 
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pole. Next, using the curve on Fig. 3, 
which he has already determined from 
Table II, he can arrive at the resisting 
moment of the sound wood left in the 
pole. By comparing the resisting mo- 
ment with the bending moment he can 
determine whether or not the pole is 
strong enough to stand up under the 
conditions of medium loading. 

Definite examples were taken in Poles 
No. 1, 2, 3, and 4, as shown in Table 
VI. Pole No. 1, was of Type “A” 
construction. The height of the pole 
was 35 ft. Thus, from Table III, bend- 
ing moment factor No. 1 was found 
and from Table IV, for an average 
span length of 250 ft., the bending mo- 
ment of 21,840 ft.-lb. was determined. 
The primary voltage was 2,300 volts, 
rural distribution; therefore, Grade “C” 
construction was used. As it was not a 
crossing span, 8,400 lb. per sq. in. fiber 
stress and Curve No. 1, of Figure 2, 
were used. There was an original 
ground line circumference of 41 in. 
and 1.5 in. of radial decay, also a 
pocket 2 in. deep by 4 in. wide, giving 
a total reduction in diameter of 41/3 
in. The sound wood circumference of 
an equivalent pole was 27.5 in. From 
Fig. 3, the resisting moment was 46,000 
lb.-ft. Therefore, the pole is amply 
strong to meet the conditions of medium 
loading and the factor of safety is ap- 
proximately 2.1. 

Analysis of other poles shows: 


Pole No. 2 
Type of construction.........++. “a 
Voltages—Transmission 55 Ky. 
ROOM ais i os kn kt ep tang de tesss Urban 


Line crosses a primary distribution line in the 
adjoining span. 


ee err rerere eit 45 ft. 
Average span length............- 150 ft. 
Original ground line circumfer- 

ONS. cars cdcaudinasbouvasnecdes 49 in. 
Average radial decay.........++-. 2 in. 
Hollow heart, minimum thickness 

OE GED awh sin ded eencane tear’ 4 in. 


This pole is safe and does not require immedi- 
ate replacement. 


Pole No. 3 
Type of construction............ " 
Voltages—Transmission, Primary and Secondary 
EMPEEIEE. corcrtessouceseon tktaat Rural 


Line crosses a major communication line in the 
adjoining span. 


SS Oo ree 55 ft. 
Average span length............ 175 ft. 
Original ground line circumfer- 

APP OPRT TCT LTT 53 in. 
Average radial decay ........... 3 in. 


Pocket—2 inches deep and 3 inches wide. * 
This pole should be replaced or reinforced. 


Pole No. 4. 
Type of construction............ — 
Voltages — Intermediate transmission above 


Foreign Utility’s feeder, primary and sec- 
ondary wires, which are in turn over feeder, 
primary and secondary wires. 


RAED 4-60 chtdeeesbesedeaneen< Urban 
See OR. DONE & bwin sabe neces 70 ft. 
Average span length............ 160 ft. 
Original ground line circumfer- 

GEE 5c cvnscncbacscnecketes sce 66 in. 
Average radial decay.......sceses 1.5 in. 


Pocket—5 inches deep and 6 inches wide. 
This pole should be replaced or reinforced. 


Table ViI—Inspection Department 


Orig. Reduc- 
Ground tion in Sound 
Line Diameter Wood 
Pole Circum- in Cireum- 
Height ference Inches ference 
35 41.0 4% 27.5 
45 49.0 5 33.4 
55 53.0 7 31 
70 54.0 6 34.5 


The method as outlined above need 
not be carried through to completion 
on every pole, for in a lead of poles of 
the same height and having the same 
type of construction, the bending mo- 
ment will be the same if they have 
approximately the same average span 
length. The poles may have a large 
factor of safety and the inspector can 
tell with a short preliminary examina- 
tion that the pole has ample strength. 
It is on the doubtful poles that this 
method will prove most useful. 


Types oF Decay 


The type of decay is another factor 
to be considered. Cedar poles are chosen 
because of their resistance to rot, and 
as the poles accepted by the various 
companies in original purchases are 
supposedly rot-free, it is comparatively 
easy to lay the principal damage done 
to poles at the door of one or two 
fungi. These fungi, attacking the pole 
at different points and having their 
origin at different stages in the history 
of the pole, are very probably Lenzitis 
Sepiaria and Poria Weirii. 

Lenzitis Sepiaria attacks the dried 
pole from the outside and works in- 
ward, causing a brown, cubical rot of 
the sapwood and ultimately the heart- 
wood. This rot materially weakens, 
and eventually destroys a portion of the 
outer cylinder of the pole. Since that 
section is extremely important to the 
strength of the pole, this rot is more 
dangerous then a heart rot. 

Poria Weirii attacks the living cedar 
tree, causing a heart rot and eventually 
destroying the entire heart section. This 
fungus continues to develop after the 
death of the tree, and as it is the prin- 
cipal heart rot of cedar, it seems almost 
certain that this is the causal agent 
of the heart rot found in defective cedar 
poles. Although it may have infected 
the pole after placement, it seems very 
probable that the rot, in an almost in- 
visible state, was present when the pole 
was purchased; and, if this were the 
case, no amount of dipping, painting or 
pressure treating, unless the entire 
heartwood cylinder is impregnated, will 
be of the slightest avail in preventing 
the continued development of the rot 
and the ultimate destruction of the pole. 
It is, therefore, just as important to 
inspect a treated pole as an untreated 
one. However, in the majority of cases 
the amount of decay will be much less 
in a treated pole as compared to one 
that has had no treatment. 


Average Bending Resist- 
Span Moment Bending ing 
Length Factor Moment Moment Remarks 
250 1 21840 46000 Safe 
150 10 19900 41250 Safe 
175 18 46400 22000 Unsafe— 
160 25 109400 60600 Unsafe— 
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Other depreciations of a pole, such as 
split tops, large checks, cracks, rotten 
or loose sapwood, decayed knots, dam- 
age by carpenter ants or termites, etc., 
are factors which must be left to the 
judgment of the pole inspector. The 
system as outlined in the preceding 
paragraphs covers only the anticipated 
bending moments, the actual moments 
and their relation to each other. Pole 
replacement is costly and poles should 


not be replaced until the time when 


they are no longer able to withstand 
the transverse stress placed upon them. 
On the other hand, they must not be 
allowed to reach a state of decay where 
they will be a hazard to the public. 
The method of pole inspection as out- 
lined is not only practical but also it 
can be made to fit the conditions en- 
countered by any operating company. 
It makes pole inspecting accurate. 


Economical Conductor Sizes for 


Short Transmission Lines* 


HILE it is true that every trans- 
mission line presents individ- 
ual problems which must be 
considered in attempting to arrive at the 
most suitable design, generally speak- 
ing the best design of a short line (lines 
less than 100 mi.) is secured through 
an application of the principle of max- 


imum economy, embodied in Kelvin’s 
law. The total reactance in the circuit 


between generator and receiver stations 
of such lines is relatively small. Ac- 
cordingly the limit of stable operation 
is usually not reached except at loads 
in excess of those for which the lines 
are ordinarily designed, and therefore 
the design of the line is dictated largely 
by the principle of economy alone. As 
the length of line increases, the load 
that the line can carry with stable op- 
eration decreases rapidly. Long lines 
are therefore frequently designed for 
the maximum permissible load that con- 
ditions of stable operation will war- 
rant. Such lines, furthermore, demand 
the higher line voltages such as 154 
kv., 220 kv., or 287 kv. 


KeLvin’s Law 


When a line of given length is op- 
erated at a fixed voltage and is de- 
signed to transmit any given amount of 
energy per annum at some assumed 
average annual load factor and in ac- 
cordance with a particular average day 
load curve, the cost of transporting a 
kilowatt-hour of energy over the line 
depends upon the size of the conductor 
used. When the conductor is too small 
the line is relatively cheap (and rela- 
tively weak mechanically), but owing 
to the high conductor resistance the 
losses are excessive, the efficiency is low, 
and the cost of transmission is too high. 
When too large a conductor is used the 
line is relatively costly (but is also 





*A report of the Transmission and Distribution 
Committee, Engineering and Operating Section, 
Northwest Electric Light and Power Association, 
for presentation at 1036 Annual Section Meeting. 
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mechanically strong); the are 
small and the efficiency of transmission 
is high; on the other hand, however, 
the investment in conductors, towers 
and other items of construction whose 
costs depend upon the conductor size is 
larger than the saving in losses will 
warrant, and the line is again uneco- 
nomical. Between these two extremes 
there is a conductor size and a type of 
construction for which the cost of trans- 
mitting a kilowatt-hour of energy is a 
minimum. This condition occurs when 
the conductor used is the one for which 
the total annual outlay chargeable to 
interest, depreciation and operation of 
the line, plus the money value of the 
yearly line losses, is a minimum. A 
line thus constructed is designed in ac- 
cord with the principle of maximum 
economy. 


Mopiriep KELVIN’s Law 


Kelvin’s law as originally stated as- 
sumes all items of cost involved in line 
construction except the cost of the con- 
ductor itself, to be independent of con- 
ductor size. It further assumes the line 
voltage to be fixed. In general, how- 
ever, neither of these assumptions is 
tenable, for there are several items of 
construction beside the conductor itself, 
whose costs vary with the size of con- 
ductor used, and the correct choice of 
voltage is a function of the amount of 
power to be transmitted as well as of 
the length of line. Furthermore, the 
voltage used may determine the mini- 
mum permissible size of conductor, in- 
dependent of the amount of power 
transmitted, in which case Kelvin’s law, 
even in modified form, is no longer the 
criterion that determines the line de- 
sign. 

Suppose that for a given line and 
load a certain line voltage is assumed, 


losses 









and that the most economical conductor 
is found in accordance with Kelvin’s 
law. If the line voltage is now raised, 
the same load may be transmitted with 
less current, and the line loss is reduced 
in proportion to the square of the in- 
crease in voltage. When the voltage is 
doubled, the current is decreased to one 
half, and the loss is reduced to one 
fourth of its former value. If, on the 
other hand, the losses are kept at the 
original level, a conductor having one 
half the original conducting area will 
suffice. Raising the voltage on the line, 
however, entails additional expense, for 
the cost of transformers and other term- 
inal equipment as well as the cost of 
towers, increases rapidly as the oper- 
ating voltage is raised. The higher-volt- 
age line is more economical than the 
lower-voltage one only when the sum 
total of annual outlay chargeable to in- 
terest, depreciation and operation, plus 
the money value of the line losses, is 
less than the corresponding total for 
the lower-voltage line. 

Kelvin’s law is therefore not a com- 
plete statement of the principle of econ- 


omy underlying transmission line de- 
sign. A correct statement of this princi- 


ple assumes the line voltage to vary 
and specifies equality between the 
annual amount of all items of expense 
chargeable to line operation that vary 
either with the size of conductor or with 
the line voltage, plus the money value 
of the energy annually wasted as line 
loss. 


MintimuM Conpuctor DIAMETER 


In the construction of high-voltage 
lines the conductor separation is ap- 
proximately proportional to the line 
voltage. Under these conditions, the po- 
tential gradient at the surface of the 
conductors is inversely proportional to 
the conductor diameter. This gradient, 
however, must not exceed the critical 
value of approximately 53.6 kv. per 
inch if corona is to be avoided. Ac- 
cordingly, for a line that is free of 
corona, there is a minimum conductor 
diameter that may be used with each 
voltage regardless of how little power 
is to be transmitted over the line. When 
the conductor spacing is proportional 
to the line voltage the gradient at the 
conductor surface will have a constant 
value if the conductor diameter is also 
proportional to the voltage. The min- 
imum permissible conductor diameter is 
therefore a constant percentage of the 
line voltage, other conditions remaining 
unchanged. Assuming a roughness fac- 
tor of 0.83 (stranded cable), and an 
altitude factor of 0.96, corresponding 
to 1,000 ft. elevation, one finds that 
when the conductor diameter in inch 


units is equal to the line voltage in kv. 


divided by 220, the surface gradient is 
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Table I 


Diameter of Stranded 


Line Voltage 
(kv 


) Cable (Inches) 
66 0.30 
88 0.40 
110 0.50 
132 0.60 
154 0.70 
220 1.00 
330 1.50 


*Cable areas are computed from the formula 


approximately 95 per cent of the crit- 
ical value. On the basis of these as- 
sumptions the minimum conductor di- 
ameters that may be used with the sev- 
eral standard transmission voltages are 
about as given in Column 2 of Table I. 

Consider aluminum conductors 
(A.C.S.R.) and assume that a current 
density of 3,000 circ. mil. per amp. is 
used (about 425 amp. per sq. in.). At 
this current density lines having the 
voltages of Col. 1 and the conductor 
sizes of Col. 3 will transmit the amounts 
of power given in Col. 4. (The trans- 
mitted power is proportional to the cube 
of the line voltage when the conductor 
diameter is proportional to the voltage, 
and the current density is constant). 
Column 4 clearly indicates that with 
the lower voltages (below 220 kv.) the 
amounts of power transmitted per line 
will usually be larger than those given 
in the table and hence the conductors 
required may be larger than the mini- 
mum permissible sizes. For these the 
line design is therefore dictated by the 
modified Kelvin’s law. Similarly, the 
lines operating at 220 kv. or above are 
usually (though not necessarily) de- 
signed for smaller amounts of power 
than those given in the table, and ac- 
cordingly the design is determined by 
the minimum permissible conductor 
size. Obviously, therefore, the conduct- 
ors of such lines also will operate with 
current densities lower than the as- 
sumed value, i. e., with a larger number 
of circ. mil. per amp., unless tubular 
or other special kinds of conductors 
are used. 


Economica RI Drop Per MILE 


When the conductor diameter is equal 
to or larger than the minimum required 
by other considerations, the principle 
of the modified Kelvin’s law governs 
the choice of conductor size. The most 
economical size of conductor may then 
be conveniently expressed in terms of 
the resistance drop per mile of line. 
For conditions of maximum economy 
the root-mean-square’ value of trans- 
mitted current is given by equation 


(1)* below. 


1 0.03 0.01 p2M 
pa 
§A be? 
0.01 psku % 
+ —— (1)8 
bl 
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Kw. per Line 


, 


Cir. Mils. (A.C.S.R.)* 
60,000 


107,000 5,450 
161,000 10,200 
240,000 18,300 
326,000 29,000 
666,000 84,500 
1,500,000 286,000 


CM = 108d, + 1.50. 


The resistance per mile of conductor is 
5280§c? 
10°d2, 


R/mi. = 





(2) 


In these equations the following mean- 
ings are assigned to the constants: 


P=P1=P2=p;:=per cent interest-+taxes 
+depreciation, etc. 


A=the dollar value of one kw-hr. of 
energy at receiver bus. 


1=length of line in feet. 


L=length of line in miles. 


c=— , the ratio of outside diameter of 
d 


concentric-lay stranded cable to 
diameter of equivalent solid-rod. 


= 1.23 for A.C.S.R. cable. 


=1.15 for copper or aluminum concen- 
tric-lay stranded cable: 


§=the resistivity in ohms per mil-foc¢ 
at 25 C°. 


=18 for aluminum at 25 C°. 


=11 for concentric-lay copper cable at 
25 C°. 


ky =terminal equipment constant. 
= 500,000 approximately. 


M=0.30, the tower-line constant for 
A.C.S.R. cable. 


=0.60 for stranded copper cable. 


B=cost of one foot of cable per 108 cir. 
mils. in dollars, 


=0.27 (for A.C.S.R. corresponding to 
copper cable @ 15c per lb.) 


=0.465 for stranded copper cable @ 
15c per lb. 


b=40x10-, a constant. 
kp =+/p/A or k=p/A. 
The products of Equations (1) and 


(2), when the values given are assigned 
to the constants, yields 
% 


~ 


95 
RI/mi. =0.53 ky (ass +) 
L 


(for A.C.S.R.) (3) 





1. The root-mean-square current in the sense 
here used is that value of continuous current 
which, flowing in the line, will yield the same 
annual energy loss as that produced in the line 
during a one-year period of actual operation with 
alternating current. 

2. For the derivation of this equation see: 
Economy in the Choice of Line Voltages; Jour- 
nal, A.LE.E., Aug., 1928; also Electric Power 
en McGraw-Hill Book Co., by E. A. 

ew. 

3. In this and following equations I is the 
r.m.s. value of current as above defined. 


The corresponding equation for con- 
centric-stand copper cable with copper 
at 15c per Ib. is 


% 


95 
RI/mi. =0.39k;r (140+ =) (4) 


Slight variations in the assumed value 
of the cost of conductor material will 
affect the accuracy of the equations only 
slightly. The above equations show that 
the most economical resistance drop 
per mi. of conductor depends upon the 
square root of the reciprocal of the 
length of the line, upon p* directly and 
upon A% inversely. With the help of 
these equations or of curves plotted 
from them, the economical size of con- 
ductor for any assumed conditions may 
quickly be estimated. 


EcoNOMICAL VOLTAGE 


The equations given above assume 
that the line voltage used in any given 
case is that for which the overall oper- 
ating expense is a minimum. The theo- 
retically correct operating voltage may 
be found as follows: 


Let 


kw.=the r.m.s. kilowatts transmitted 
over the line at full-load. 


0.90 =the average power factor of the line 
‘ at full-load. 


on receiver line-to-line voltage in 
v. 


d, =the outside diameter (in inch units) 
of stranded cable. 


Then 


kw. 
I= (5) 


4/3x0.9E 


Upon multiplying Equation (5) by 
Equation (2), substituting for § and c 
the values given in the tabulation, for 
ds its equivalent E/220, and solving, 
one obtains 


—_— 


3 /kw. 
E=16.5 < 
RI 
(A.C.S.R.) concentric-lay cable (6) 


The corresponding equation for con- 
centric-strand copper cable is the fol- 
lowing: 


3 /kw. 
E=13.5 = (stranded copper) (7) 


An example will illustrate the use of 
these equations. Let it be required to 
design a line 75-mi. long to transmit 
the output of a generating plant of 
90,000-kva. capacity. It is assumed that 
at full-load the average power factor of 
the line is 90 per cent, that the average 
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annual load factor is 0.60 and that the 
r.m.s. factor of the average day load 
curve is 1.07. 


The full-load loss in one half the line 
and step-up transformers is assumed to 
be 5 per cent. Hence, the transmitted 
power at full-load is approximately 

P = (90,000x0.95) 0.90 


=76,950 kw. 


and the r.m.s. value of transmitted 
power is 


r.m.s. kw. = 76,950x0.60x1 .07 
=49,400 


Assume energy to be worth 3.5 mils 
(A=0.0035) and assume an interest 
factor of 12 per cent (p—12). Then 
k?-=<=p /A=3,430, and from Equation 
(3) for A.C.S.R. the economical RI 
drop is found to be: 


RI/mi. =45 volts. 


Upon substituting this value in Equa- 
tion (6) and solving, the theoretically 
correct line voltage is found to be 


49,400 
E=16.5 
45 


=170 kv. 





If this voltage were used the r.m.s. cur- 
rent would be 


49,400 


+/3x170x0. 90 
=186 amps. 


and the correct cable to use is one 
whose resistance is 


45 
R=— 
186 


=0.242 ohm/mi. 


The nearest standard voltage, however, 
is 154 kv., hence, with this voltage the 
current is 


170 
I =—x186 
154 


=205 amp. 


and the corresponding cable should 
have a resistance of 


186 
R=—x0.242 
205 


=0.219 ohm/mi. 


The nearest standard A.C.S.R. cable, 
having a resistance per mi. somewhat 
less than this is a 477,000 circ. mil. 
cable (300,000 circ. mil copper equiva- 
lent). 
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When the calculation is carried out 
for stranded-copper cable, then the RI 
per mile is found from Equation (4) 
to be 


RI/mi. =36.2 volts 


and from Equation (7) the correspond- 
ing voltage is 


E=150 kv. 


Again, the nearest standard voltage 
is 154 kv. On the basis of previous as- 
sumptions, the minimum size of cable 
one should use with this yoltage, how- 
ever, is one such that 


Developments 
Construction 


By H. M. JONES 
Idaho Power Co. 


VER the United States, at large, 
() a very great interest has recently 

been aroused in electrical dis- 
tribution and probably the most out- 
standing phase of this interest is rural 
electrification. Through the govern- 
ment’s Rural Electrification Adminis- 
tration, through committees on the re- 
lation of electricity to agriculture, 
which have been appointed in _prac- 
tically every state, and through numer- 
ous other agencies, the subject has re- 
ceived no end of publicity and, rightly 
so, for it affects a very appreciable per- 
centage of our population. 

In the northwestern section of the 
United States however, the subject of 
rural electrification is not a new one. 
For a number of years many of our 
member companies have carried out ex- 
tensive farm line construction pro- 
grams, and except for a forced slacken- 
ing during two or three of the depres- 
sion years they have continued such 
programs year after year. Their splen- 
did results are reflected in the report 
recently published by the Rural Elec- 
trification Administration which shows 
that in the west about one farra in three 
has electric service while the average 
for the total country is only about one 
in ten. 

These statistics take into account the 
total farms in each state and the record 
is all the more impressive when one 
considers the fact that there are a large 
number of small farming areas in the 
western states which are widely sep- 
arated by mountainous country or by 
large sections of arid lands. Informa- 
tion obtained from fourteen companies 
in the northwest shows a total of ap- 





*A report of Transmission and Distribution 
Committee, Engineering and Operation Section. 
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=0.700 in. approximately. 


A 350,000 circ. mil cable whose out- 
side diameter is 0.681 in. will probably 
be satisfactory. This cable, however, is 
more costly than the 300,000 circ. mil 
copper-equivalent A.C.S.R. cable al- 
ready found to be suitable. Hence, the 
aluminum cable is more economical. It 
is advantageous to use the A.C.S.R. 
cable because it is sufficiently large to 
avoid corona without providing more 
conductance than is necessary. 


in Rural Line 
in’ Northwest* 


proximately 18,940 miles of rural pole 
line now in service, of which 983 miles 
were constructed during the past year. 
Of the total miles in service, which 
were possible of segregation by vol- 
tages, 37.2 per cent are operated at 
2,300 or 4,000 volts, 62.2 per cent at 
6.9 to 11 kv. and 0.6 per cent at 13 to 
20 kv. 

In order to obtain definite knowledge 
of recent developments in rural line 
construction in the northwest, brief 
questionnaires were sent out to member 
companies from which fourteen replies 
were received. These answers were 
summarized and two tabulations were 


prepared. 


SpANS INCREASED 


Table I sets up the general specifica- 
tions under which the various com- 
panies are constructing rural lines at 
the present time. This tabulation shows 
that several companies are now employ- 
ing two to three types or grades of rural 
lines, depending upon the conditions 
encountered in the territory being 
served. These types differ, generally, 
in the kind or size of conductor and the 
span lengths only. 

As an example, the Idaho Power Co. 
uses No. 6 or larger copper with nor- 
mal spans of 275 ft. on those lines 
which must carry fairly heavy loads or 
which may develop later into trunk or 
semi-trunk lines. But for those tap 
lines, reaching into sparse territory and 
limited to comparatively light loads, 
Copperweld conductors with 500-ft. nor- 
mal spans are employed. 

Whenever comparisons are being 
made of rural line construction speci- 
fications or costs, therefore, it should be 
clearly understood whether trunk, semi- 
trunk or light tap lines are being dis- 
cussed. 
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Table I—Present General Rural Line Specifications by Companies 





Present General Rural Line Specifications 




















Poles Span Lengths 
Company — — —— — - - —_— rane 
Primary Voltage Class Length Material Treated Conductor Normal Max. 
California Oregon Power 2.3, 4, 6.6 & kv. 35,40’ & 45’ Cedar& Fir | Mostly None #4-ACSR 400’ 500’ 
Pacific Power and Light 6.9 & I1kv. 6 35’ Cedar 34” Guar. Treatment Type 8A Copperweld 475’ 550’ 
Idaho Power 2.3, 4, 6.9 & Ilkv. 7 35’ Cedar 34” Guar. Treatment #8EHS Copperweld 500° 550’ 
Type 8A Copperweld 500’ 550’ 
#6 Copper 275’ 300’ 
Washington Water Power 2.3, 4, 6.9, 7.6 & 13kv. 6” Top, 29” GL 35’ Cedar Generally Treated #6 Copper 250’ 400’ 
(Both Company and Farmer —300’ 
Owned Lines) 
Eastern Oregon Light and Power 2.3, 4 & 6.9kv. 5 40’ Cedar Butt Treated #2 ACSR 450’ 550’ 
Northwestern Electric 6.9 & 11kv. 35’ Cedar Treated with Arsenic Paste #6 Copper, Aluminum, and Cp’ wd. 350’ 500’ 
Portland General Electric 2.4 & 6.9kv. 3 35’ Cedar With Arsenic Paste #6 Copper 300’ 300’ 
#4 ACSR 400’ 500’ 
Utah Power and Light 2.3, 4, 6.6 & Ilkv. 35’ Lodge pole pine Creosote Butts #6 ce 250’ 300’ 
#6 Steel, 3-strand 500’ 600’ 
Montana Power 2.3 & 6.9kv. 5 30’ Cedar Treated #6 Copper 250° 300’ 
Puget Sound Power and Light 2.3, 6.9 & 1lkv. 2&3 35’ Cedar With Arsenic Paste #4 ACSR 450’ 450’ 
(Ave. —300’) 
British Col. Elect. Railway 2.3kv. -~ 40’ Cedar Untreated #6 Copper 150’ 250’ 
Grays Harbor Ry. & Light 2.3 & 6.6kv. 7 35’ Cedar Treated & Untreated #4 Copper 225’ 350’ 
Mountain States Power 2.3 & ilkv. 40’ Native Fir With Arsenic Paste #8 Copperweld 500’ 600’ 
#6 Copper 300’ 400’ 
West Coast Power 6.9 & likv. 7” & 8" tops 35’ Cedar Treated Type 6A & 8A Copperweld 400° 600’ 





It is interesting to compare this table 
with a similar one which was prepared 
by Mr. Crawford in 1931 and presented 
at the Wenatchee meeting of the Engi- 
neering Section in March of that year. 
In 1931 five companies were using 
ACSR conductors and all others were 
using copper. Today, five companies 
are using ACSR and six have gone to 
high strength Copperweld and steel con- 
ductors. 

Also, in 1931, only four companies 
were employing spans of over 300 ft., 
two of which reported maximums up to 
500 ft., while today nine companies re- 
port normal spans of 400 ft. or longer 
and maximums ranging from 500 to 
600 ft. The use of 35-ft. cedar poles 
still predominates, although one com- 
pany reports 30-ft. and three report 40- 
ft. as their standard. 

Practically all poles are butt treated. 
Four companies, who operate along the 
coast, treat their poles with Anaconda 
Wood Preservative in the paste form. 
In the drier climates, however, due to a 
reduced leaching effect, this preserva- 
tive has not proved satisfactory and 
practically all poles are tank treated 
with hot and cold creosote oil. Two 
companies report the use of native fir 
poles, one uses lodgepole pine and all 
others employ cedars. 


CoNsTRUCTION Costs CuT 


Table II has been compiled from an- 
swers to the question: “What items have 
contributed mainly to reducing your 
rural line construction costs during the 
last five years?” The fourteen answers 
received on this question show that over 
78 per cent of the member companies 
have made substantial line cost reduc- 
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tions by increasing span lengths and 
thereby reducing the number of poles 
per mile. This has been accomplished 
by going to high strength conductors 
such as ACSR,-steel, Copperweld and 
Copperweld copper composite strand. 

The uniformity of the answers to this 
question was to be more or less ex- 
pected because the use of long spans 
offers the greatest opportunity to reduce 
construction costs. Not only are first 
costs reduced, but further economy is 
realized in reduced maintenance of 
poles. 

In considering this tabulation, how- 
ever, it should be kept in mind that any 
substantial cost reductions, due to long 
span construction, can be obtained only 


at a sacrifice of line capacity and con- 
ductivity. Many of our companies in 
the Northwest now have their territories 
fairly well net-worked with heavy three 
phase trunk lines and future customers 
are so located that most of them can be 
reached with single phase lines tapped 
off from the main trunks. This permits 
the use of various high strength conduc- 
tors of low conductivities which com- 
pare in cost very favorably with copper. 

Several companies have made further 
cost reductions by standardizing on 
lower grade poles and by adopting ver- 
tical construction on angle and corner 
poles in place of crossarms. 

The answer to the above mentioned 
question on cost reductions as given by 


Table I11—Items Contributing to Reduced Rural Line Costs in Last Five Years 


Company 


Main Items Which Have Contributed to Reducing 


Line Costs in the Last Five Years 


California Oregon Power Costs were reduced to present basis in 1930. 


Company 


Company 
Idaho Power Company 


Reduction secured at that 


C ; time mainly by use of longer spans and by using local native poles. 
Pacific Power & Light Span lengths have been 


increased with use of high strength conductors 


together with elimination of some miscellaneous equipment items. 
In 1931, poles, on tangent construction, reduced from 7” to 6” tops. In 


1935, normal spans increased from 275’ to 500’ by using high strength 


conductors. 
Washington Water Power 
Company 


In 1935, new rural line specifications adopted which specify smaller pole 
diameters, shorter crossarms, elimination of 1-crossarm brace and clevis 


type dead-ends. This new construction employed on only farmer-owned 


lines to date. 
Eastern Oregon Light 
and Power Company 


Customer’s cash advances reduced in some cases by their furnishing tama- 
rack poles and digging holes. This type of line, due to shorter spans, 


costs about the same as the Company’s standard line. 


Northwestern Electric Span lengths have been increased. 


Company 


Are also experimenting with secondary 


fusing which it is believed will reduce costs. 


Portland General Electric Long span construction, with its attendant reduction in costs, was inaugu- 


Company 


rated about eight years ago. 


Utah Power & Light Span lengths, on lightly loaded lines, increased by using No. 6, 3-strand 
Company steel. Lodge-pole pine holes used which are delivered by producer to the 


job, thereby cutting handling and warehouse charges. 


Montana Power Company 

Puget Sound Power and 
Light Company 

British Columbia Electric 
Ry. Co., Ltd. 

Grays Harbor Ry. & Lt. 
Company 

Mountain States Power 
Company 

West Coast Power Co. 


No appreciable reductions in last five years. 
The use of longer spans, lower grade poles, vertical construction at angles 
and corners and simplified guying was adopted in 1931. 


Span lengths have been increased and bare wire in place of covered is 
now used. 


No rural line construction in last five years. 
Normal spans increased from 300’ to 500’ by using No. 8 Copperweld 
conductor. 


Span lengths increased by using high strength Copperweld copper, 3-strand 
conductor. 


*A report of Transmission and DistributionCommittee, Engineering and Operation Section. 
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the Washington Water Power Co., 
merits a greater elaboration than has 
been given in Table II. About a year 
ago this company prepared a set of 
specifications for rural line construc- 
tion in an attempt to lower, in general, 
rural line costs. To date, the company 
has constructed no lines of its own un- 
der these new specifications, but ap- 
proximately 125 mi. of line were con- 
structed last year, under these speci- 
fications, by farmer organizations and 
with a marked reduction in costs. The 
statement is further made that should 
the company at any time construct lines 
under these specifications, additional 
savings would be possible by using high 
strength conductors and longer spans. 
It is also stated that any saving which 
is possible with high strength conduc- 
tors cannot be obtained on a farmer- 
owned line since the saving in the labor 
of digging pole holes and setting poles 
cannot be realized. 

Another interesting answer to the 
question on construction costs was re- 
ceived from the Eastern Oregon Light 
& Power Co. Its reply is as follows: 

“The advance payments from customers on 
rural extensions have been reduced where 
customers elected to furnish good native tam- 
arack poles and dig the holes. In such cases 
the span lengths are reduced to a normal of 
200 ft. with maximum of 250 ft. and No. 6 
H, D. bare copper conductors are used. The 
company treats the base of the poles with 
Anaconda Paste and completes the construc- 
tion. The cost per mile of line is about the 
same as shown above, but the customer pay- 
ments are less and customers are better satis- 
fied.” 

This statement makes no mention of 
pole maintenance costs. Even though 
the cost per mile of this type of line 
is about the same as the company’s 
standard line, which employs No. 2 
ACSR with normal spans of 450 ft. and 
maximums of 550 ft., the pole mainte- 
nance costs would no doubt be in- 
creased to quite an extent. 


PRESENT Costs ITEMIZED 


Costs per mile of present standard 
single-phase rural lines, exclusive of 
transformers, services and meters, and 
assuming no angles in the line, now 
averages in the Northwest from $325 to 
$750, depending on voltage, type of 
line, labor costs, etcetera. The lower 
figures in this range cover the cost of 
low conductivity, long span, branch 
lines in those territories which are 
sparsely populated and have already 
been net-worked with trunk lines. The 
higher figures are for larger capacity 
lines which are necessary in virgin dis- 
tricts and which serve as semi-trunk 
feeders. Nine companies report very 
material reductions in their present line 
costs over those of five years ago. The 
average savings range from $50 to $200 
per mile. 
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Average present costs, per customer, 
for transformers, service poles, services 
and meters run from $54 to $115 for 
customers served from 2,300 volt-lines 
and $79 to $118 for those served from 
lines above 2,300 volts. The apparent 
wide variation in each of these sets of 
figures is undoubtedly due to higher 
customer demands in some territories, 
as compared with others, which would 
require larger transformers. The sig- 
nificant fact about these costs, however, 
is that they reflect only very little, if 
any, reduction over similar costs dur- 
ing the past five years. Assuming four 
customers per mile of line, the total 
cost of customers’ service facilities 
based on the above average figures, is 
about 68 per cent of the cost of a mile 
of bare line. It would seem that these 
items offer further opportunities for re- 
ducing the overall cost of farm line ex- 
tensions. 


New EQuIPpMENT 


Last year, several of the manufac- 
turers brought out a new farm type 
transformer in 11% and 3-kva. sizes, 
which, without primary taps, costs 
about 15 per cent less than the conven- 
tional type. The new type is equipped 
with single primary bushings and is de- 
signed for use on “star” connected lines 
only. Two companies report the use 
of a limited number of these trans- 
formers to date. 

All companies state that they are fus- 
ing the primary side only of trans- 
formers, although one company is ex- 
perimenting with secondary fusing 
which it believes will reduce trans- 
former installation costs. The Idaho 
Power Co. has recently been consider- 
ing the use of a new low-priced expul- 
sion fuse on 6,900-volt transformer in- 
stallations, which would effect about a 
$9 saving per fuse over the present 
standard. This fuse is designed to 
clamp directly on the line wire by 
means of a hot line clamp. But rather 
than take chances on damaging the line 
conductor by this method of installa- 
tion, it is proposed to suspend it from 
a bussing insulator by means of a wire 


loop. 





From the foregoing report it is very 
apparent that the utilities have made, 
and are making, splendid progress in 
rendering electric service to the farms 
in the northwest. Their engineers and 
designers are striving for lower cost 
rural lines, based on sound engineering 
practices. They are striving to con- 
struct such lines as cheaply as is con- 
sistent with reliability, safety, and econ- 
omy of operation. The record of their 
accomplishments in this direction shows 
that, for the past decade or more, the 
northwest has been a proving ground 
for rural electrification. 


Discussion on Maintenance 


Of X-Frame Construction 
By D. S. YOUNG 
Yamhill Electric Co. 

R. YOUNG referred to his design 

of X-frame support in place of 
poles as was explained in his discussion 
of this subject entitled “X-Construction 
for Rural Electric Power Lines” in the 
program of the Overhead Systems Com- 
mittee at the eighth annual general 
meeting of the Engineering Section, 
Northwest Electric Light & Power 
Association, March 8-20, 1931, in 
Wenatchee, Wash. He told of some of 
the later developments in design in 
which some lines had been built with 
30-ft. structures instead of 26-ft. struc- 
tures, and in which the concrete bases 
were cast in place instead of pre-cast. 

Modifications have also been made in 
euving. 

He stated that after 14 vears of ex- 
perience various data have been gath- 
ered as to the cost of maintenance and 
operation of these lines. In 14 years 
there has been one pole down per year 
per 238 poles in service, and the acci- 
dent cost per pole per year has been 
1.4c. 

He showed moving pictures of the 
construction of these lines illustrating 
various features of them. 


D.C. Transmission 
Dr. H. T. PL MB, of General Elec- 


tric Co., presented a progress report re- 
garding the present status of long dis- 
tance transmission by direct current. 
He briefly reviewed the underlying the- 
ory. showed how rectifier tubes can be 
used instead of commutators, and dis- 
played samples of metal tubes which 
are now available for that purpose. 
Lantern slides further illustrated this 
interesting new method of power trans- 
mission. He briefly reviewed the his- 
tory of d.c. transmission including a de- 
scription of the latest commercial in- 
stallations. 
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Significant Trends + + + 


Signposts which point the road to improved business or method, brief, 
pertinent, useful hints as to HOW someone has blazed a new trail 





Wiring Failures Tell 
Story of Misuse 


PERMANENT though portable 

exhibit of good and bad wiring 
practices has been assembled by Frank 
McMahon, electrical inspector of Po- 
mona, Calif., for the Southern Califor- 
nia Chapter of the Southwestern Sec- 
tion, International Assn. of Electrical 
Inspectors. Purpose of the exhibit is 
that it be placed where the public may 
see at every opportunity afforded by 
county fairs, electrical shows and expo- 
sitions, conventions and exhibits. It 
can also be taken to the schools for lec- 
ture purposes. 

In assembling the panels, of which 
there are twelve, Mr. McMahon re- 
ceived blown and damaged wiring ex- 
hibits from inspectors. throughout the 
southern California territory. The ma- 
terial is mounted on panels of plywood 
and each of the exhibits labeled, ex- 
plaining why the wiring or device 
failed. Nine of the panels are employed 
to show bad practices and failures of 
electrical devices or fittings. To coun- 
terbalance these are three panels show- 
ing constructive practices. One mounts 
various samples of wire and indicates 
the uses for which each is designed. 
Another shows grounding and exter- 
nally operated switch and panel instal- 
lations. A third shows improved wiring 
materials and workmanship in conduit, 
electric metallic tubing, armored cable 
and metal surface raceway types of wir- 
ing. 

Preliminary showing of the exhibit 
was made at the last meeting of the 
Southern California Chapter and the 
finished display is to be shown at the 
May meeting in Long Beach. Mr. Mc- 
Mahon, who assembled the materials at 
his own expense and devoted many 
hours to preparation of the exhibit, is 


176 


Twelve portable panels are used to 
mount the exhibits of good and 
bad practices 


..in Wiring Rules 





being commended on all sides for the 
splendid exhibit he has prepared. 

Plans are also being made to send the 
exhibit around under the auspices of 
the Electrical Development League of 
Southern California to various cities in 
that region for public exhibition. 


® Warnincs have been issued by in- 
spection authorities and in some cases 
by utilities against the dangerous prac- 
tice of placing live wires about gardens 
or chicken houses in an effort to head 
off prowlers. Death of a child in San 
Bernardino recently resulted when the 
child climbed up and came in contact 
with a wire which was strung around 
a chicken yard in order to stop thievery. 


.1n Merchandising 


Home Service Girls 
Stress Appliances Uses 


Goodwill toward electrical products 
and the electrical industry is growing 
rapidly under a campaign which is at- 
tracting the enthusiastic applause of 
dealers in the Northwest. Undertaken 
by the Puget Sound Power & Light Co., 
the campaign has three purposes: 

1. To help customers obtain full sat- 
isfaction with their present electrical 
equipment. 

2. To assist customers in the selection 
of new electrical equipment. 





3. To develop increased kw.-hr. con- 
sumption through greater use of elec- 
tric service in the home. 

Carried out by twelve efficient women 
under direction of Mrs. Edith Rauch of 
the company’s home service department, 
the campaign involves a continuous 
plan of home calls to new and old cus- 
tomers, demonstrations to groups of 
prospective buyers, community cooking 
schools, sales training classes in electric 
cookery for merchandise salesmen, and 
displays at fairs. 

New purchasers of electrical ranges 
are contacted shortly after installation, 
the operation of the range thoroughly 
explained, and pertinent hints on new 
developments in electric cookery dis- 
cussed. The advantages of electric 
refrigeration, safe food preservation, 
savings made possible through quantity 
buying, and cold cookery are explained 
during this home call. 

In conjunction with the campaign 
are weekly home service .radio pro- 
grams. Proving their effectiveness to- 
ward building goodwill in 1935, they 
will be continued this year. 


© A CuarioT, designed in the manner 
of the ancient chariots used by the 
Roman gladiators, is a novel means em- 
ployed by Peterson’s Creamery, Kelvin- 
ator dealers in Tracy, Calif., for deliv- 
ering and demonstrating electric refrig- 
erators. The chariot is’ made in the 
form of a trailer which is attached to 
the rear of a coupe and towed along 
behind it. Equipped with air wheels 
and attractively painted and labeled, it 
will travel at 50 miles an hour, is eas) 
to unload and load, is economical, con- 
venient to use and a real attention- 
getter. Cost, including painting, was 
only $85 and has proved a very fine 
investment to this dealer. 
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Beat Summer Slump 


Feature this phenomenal 
PREMIUM DEAL for July 


LIDO CLEAR tex 
Electric Model 





with ¥#L€X Snack Tray 


$8 90 value for only $6.95 


Here’s a promotion designed to get thousands of new 
customers into your housewares department during the 
month of July. Here’s a premium deal that will prove 
to be the magnet of the month. 


Boost Summer Sales with this Deal 


You sell the new Lido Clear Electric Model Silex in 
6-8-12 cup sizes at the regular retail price of $6.95... 
and you give as a premium this large size Silex Snack 
Tray. Retail value $1.95. 


A Premium for Buying ¥#LEX 


The tray is black or red molded material. It’s 16” in 
diameter. It's exactly what your customers have been 
wanting for serving tall summer drinks. It’s a natural 
for this season of the year. Place your order now. For 
one month only. This offer expires July 31, 1936. 


For additional Profits . . . Lido Clear Kitchen Model 
with premium Snack Tray. $5.90 value ONLY $4.95 


Sell the Lido Clear Kitchen Model in 6-8-12 cup sizes 
and the Snack Tray at a combination price of $4.95. 
The flat bottomed Lido glassware is most efficient for 
glass coffee maker service. For the month of July you 
can offer this $5.90 value for $4.95. Place your order 


= sa 


‘Cras Mark Res. U. S. Pat Ofico 
GLASS COFFEE MAKER 


For new Sales—mail this Coupon today 


The Silex Company. Dept. EW6 
Hartford, Conn. 


Please send me, without cost or obligation, information about 
the July Premium Deal that will make more profits for me this 
summer. 


LIDO CLEAR ELECTRIC MODEL 


SNACK TRAY 


LIDO CLEAR KITCHEN MODEL Street......... bertestanceennsntetinvarencnees 


June, 1936—Electrical West 








Most comprehensive heal and lighting 
plans and materials ever assembled 


Prospects for a bigger year than ever before in the Better Light-Better Sight 
program grow brighte r and brighter. General Electric is ready with the most 
comprehensive plans and materials ever assembled to help utilities plan 


local activities. 


The G. E. utility program for 1936 and 1937 includes five objectives: 


1— Advertising Dominance: 2— 


-Lamp Sales 
ing Sales; 4—Direct Merchandise Sales; and 5 


Leadership; 3—Direct Light- 
Demonstrations. The program 


is keyed to the individual requirements of each utility executive in charge 


of these operations. 


NATIONAL ADVERTISING 


During the coming 
season General 
Electric will blanket 
wired homes with 
550,000,000 — inser- 
tions in 23 maga- 
zines and many 
newspapers, aver- 
aging 27 messages 
ver wired home. 
‘hese advertise- 
ments will feature 
Mazpa lamps at 15e and the G-E Dime 
lamps; Seeing and the Better Light-Better 
Sight story; and 1.E.S. Better Sight lamps. 
In addition, trade adv ertising will continue 
in 45 leading trade publications. 





SALES TRAINING 


The success of the 
G. E. Home Light- 
ing Advisor’s sales 
training brought re- 
quests from utilities 
for a similar train- 
ing for commercial- 
industrial salesmen. 
G. E. again studied 
the demand, sur- 
veyed this phase of 
lighting activity 
and will hav e avail- 
able by the middle of the summer the new 
G. E.—La Salle Commercial and Industrial 
L ighting Sales Training for all utility men, 
jobbe rs lighting men, ‘and manufacturers’ 
salesmen. It should materially i increase sales 
of light for selling, seeing, and production. 
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COMMERCIAL AND INDUSTRIAL LIGHTING 


SALES TRAINING 





SCHOOL LIGHTING PROJECT 


One advertisement in the “Instructor” 
brought in over 4500 dimes from school 
teachers requesting a Grade School Project 
on light, prepared by the General Electric 


Company. The immediate response and 
complimentary comments on this has indi- 
cated the need for a new, more extensive 
project for 1936, which is being prepared. 


NEWSPAPER MATS 









Kight different ser- 
ies of newspaper 
advertisements in 
mat form—more 
than 50 advertise- 
ments in all, rang- 
ing from single col- 
umn by 7 inches to 
3 columns by 10 
inches— will be 
available to utili- 
ties. The subjects 
featured will in- 
clude: Seeing, Home Service Advisors, 
Measured Light, I.E.S. Better Sight Lamps, 
Commercial Lighting, and Mazpa lamps. 


[ GOOD LIGHT 
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SUPPORTING MATERIAL 





Because of the tremendous possibilities in 
the field of direct lighting sales, General 
Electric has prepared a wealth of support- 
ing material. This includes: a series of four 
mailings on Seeing, I. E.S. Lamps, proper 
sized bulbs, and the low cost of light; a 


booklet, “Seeing Begins” telling the story 
of seeing in a different manner: and a new 
booklet on home lighting “Style Your 
Lighting, Too.” 





In 1936 the I.E.S. Better Sight lamp co- 
operative activity will represent an expen- 
diture of ay wroximately $150,000 . . double 
that of 1935. An indication of progress 
made by the Better Light-Better Sight 
program is the fact that this fall there will 
. on the market dining-room and kitchen 
fixtures which have been accepted as 
meeting the IL.E.S. specifications. The fall 
activity peaks in October—the second 
Birthday Anniversary of the I.E.S. lamp 

when the bulk of the advertising is keyed 
to help the industry sell half a million more 
portable lamps than were sold in any one 
month previously. A complete portfolio 
will be available including a new booklet, 
“Eyesight Protection for Y oung and Old.” 


ADDITIONAL AIDS 


Besides the above-mentioned promotional 
helps, General Electric will also make 
available other material including: light 
meters, photographic art service, light 
estimator, new department store program, 
movie and slide films, radio shorts, new 
type of Mazpa lamp carton, architectural 
program, and a wealth of supporting 
advertising material. 


WHAT YOU CAN DO 
ABOUT THIS PROGRAM 


Every utility interested in selling 
light for seeing and lighting 
equipment will find these com- 
prehensive plans and materials 
made available by General 
Electric very profitable. Your 
first step should be to getin touch 
with the General Electric lamp 
division serving you. Get the 
necessary plans and materials 
and lay out your own promo- 
tional Better Light- Better Sight 
program. The sooner you start, 
the greater your profits. Incan- 
descent Lamp Dept. General 
Electric Co., Nela Park, Cleve- 
land, Ohio. 
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Portable Lamp Kit 
Developed for Salesmen 


A portable lamp demonstration unit 
to fill a growing need for such equip- 
ment on the part of salesmen has been 
developed by the General Electric Co. 
It is called “Instructolite.” It is so ver- 
satile that it simulates in form and effect 
almost any type of portable. By using 
it salesmen can instruct prospects to 
learn by doing and by actually seeing 
for themselves the effect of lighting un- 































der different types of equipment. 
' Used in conjunction with the light 
i meter, the new device is a convincing 
: demonstration tool. It can also be used 
. in giving public talks to groups or can 
F be taken along by home service women 
» or lighting salesmen. 
It consists of a minimuny of parts. 

These may be assembled in combinations 
al to illustrate bare bulb lighting, various 
-e types of shades, I.E.S. lamps, etc. The 
at outfit is equipped to enable the observer 
it ae 
“4 to select the amount of illumination de- 
- sired for specific visual tasks, by use of 
al a photoflood lamp and a rheostat. A 
1g 


foot-candle range from 5 to 350 can be 
obtained. The ensemble is listed at $25 
and has a carrying case available for 
use in making home demonstrations. 
e 

® By Attacuinc A PRINTED SLIP to its 
check in making remittances the Otto 
K. Olesen Co. of Hollywood, takes the 
opportunity afforded by suggesting that 
the recipient may be a potential cus- 
tomer for its varied goods and services. 
The text of the slip is as follows: “Here 
is our check. We send it to you with 
pleasure in payment of goods and ex- 
cellent services rendered. Why don’t 
you give us a chance to show you that 
our goods and services are just as ex- 
cellent and just as economical for you? 
Our Electrical Wiring, Appliance, 
Spectacular Searchlight and _ Public 
\ddress, Manufacturing and Record- 
ing Departments are eager to serve 
you.” This device makes use of a psy- 
chological moment to present a live 
selling idea. 
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About ‘Gina 


It is easy to see why the Standard 
“KALMAX” enclosed burner has at- 
tained such a vogue. Of course, strictly 
speaking “KALMAX” is not new, except 
in its recent refinements. For over twenty 
five years Standard has been working 
toward this marvelous burner. 

It has been said that “Greatness comes 
only to those who have achieved great- 
ness.” This no doubt can be applied to 
a product. 

“KALMAX” is successful because it 
has all the attributes which make a pro- 
duct a success. Let us enumerate them: 


fiat Conracr tare. 





1. Flat surface contacting the utensil 
perfectly. 

2. Wires are not embedded. The heat 
goes to work at once on the cook- 
ing. 

3. Will not blow out or puncture. 

4. Cool terminals. No feathering of 
conductors. 

5. Easily replaceable coils. 

6. Retention of heat. Heat the plate 

and use the heat. 

. Highly efficient. 

. Beautiful glossy appearance. 

. No extra charge for “KALMAX” on 

any Standard. 
That’s right, “KALMAX” costs no 
more. Just specify how many you want 


oon~ 


on your range; one, two or all surface 
burners, no extra charge. 
You Never 
See Them 


You never see the hinge 
and spring on a Stan- 
dard range and the 
chances are you never 
will unless some Stan- 
dard man shows them to 
you. But there was a 
bright idea which saved 
Standard users and deal- 
ers many a dollar. Here's 
a picture of the combi- 
nation. Just look it over. 
The hinge cannot break 
because it is stamped from steel, so thick 
you wonder why. The usual procedure 
with a door spring is to put a hook on 
each end and stretch it. But not so with 
Standard, for we know that a stretched 
spring can break. We also know that a 
compressed spring has very little chance 
of breaking because you cannot over- 
compress it. So we put the spring in a 
barrel and compress it with a plunger 
like a piston. 

RESULT—No Standard spring or hinge 
of this type has ever broken in service. 


Published by THE STANDARD ELECTRIC STOVE CO., Toledo, Ohio 


| 


| ing range. 


| a cooker may be had at slight extra cost. 


| This 


range market is part 
| yours. Standard welcomes your inquiry 
about its product. Write us. Address 
below. Did you get your copy of “The 
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Water Heaters 
The complete assortment of Standard 
water heaters now extends from six gal- 
lons to 120 gallons. Here are the num- 











bers: 
CR vcncincaes 6 gal. 
CE So vc wadcn 8 gal. 
CAMA esses 12 gal. 
ME Satta new ds 6 18 gal. 
BE  Sancncwad 30 gal. 
DOOR Scccsucame 50 gal. 
TE ad. ow ay nd 66 gal. 
- 90 gal. 
BGESE-129 ....:. 120 gal. 





All Automatic. 


Also separate heaters for 
existing tanks. 















Other gallon sizes are made to order, if 
necessary. Standard’s sturdy heater is 
made to last a lifetime. Ready at all 
times with hot water in copious quantities. 


Have You Seen “PATRICIAN”? 


Here is a range which has a wide cook- 
Six burners, “KALMAX”’ or 
open “Speed Heet.” One is 10 inches, the 
others eight-inch or six-inch burners: or 

















































































But here’s the best part of the range— 
Two ovens, one 18” wide and the other 
16” wide. Both have that wonderful 
Standard perfect heat balance. 




























Below are three utensil drawers, on roller 
bearings. The center drawer may be a 
warmer on order. 





















Suggested retail price is only $285.00 at 
Toledo. 








This Tremendous Market 





tremendous 
















Evolution of the Light Bill’? 













THE STANDARD ELECTRIC 
STOVE COMPANY 


Toledo, Ohio, U.S.A. 








Dept. C 









A New 


Money-Making 


Line 
for electrical merchandisers! 


Here is a new, fast-selling line 
for electrical merchandisers that 
taps a hitherto untouched mar- 
ket! One of the world’s largest 
telephone manufacturers has 
perfected a plan whereby elec- 
trical wholesalers, dealers and 
contractors can now sell its na- 
tionally-adve:tized private tele- 
phone systems—and with a very 
attractive margin of profit. 


These telephone systems in- 
clude types and sizes to appeal 
to every pocketbook; ranging in 
capacity from 2 to 2000 tele- 
phones, and more—and in price, 
from $12 up. They embrace the 
well-known Automatic Electric 
P-A-X (Private Automatic Ex- 
change), Intercom. and Serve-U- 
Fone Systems. Write at once for 
specific details of this new plan. 


Automatic Electric Private 
Telephone Systems are de- 
signed for private service. 


They cannot be connected with 
the public telephone system. 


American Automatic 
Electric Sales Company 


1033 West Van Buren Street, Chicago | for 55 days. Prizes awarded included a 


Sales Offices at 


| 








Factory Display Room Available to Public 


Dealers, builders and architects are invited to bring clients to this fac- 
tory display room of the Thermador Electrical Manufacturing Co. of Los An- 


geles. 


Augmenting the practice of maintaining display rooms at other con- 


venient locations, installation of this room in the factory itself allows pro- 
spective buyers to view both the installations and the manufacturing process. 
Seated at the right, Lloyd Bartlett, sales manager, is explaining the construc- 


tion principles of a water heater element. 


Next the visitors will be invited 


to step into the adjoining factory where they may follow Thermador produc- 
tion from the raw material stage to the shipping platform 


® “Otpest ARTICLE IN MENDOCINO 
CounTy” contest, staged by the Pioneer 
Oil & Burner Co., Leonard electric re- 
frigerator dealers at Ukiah, brought 
forth a number of interesting entries, 
among them a $2 Continental currency 
bill of 1776, a deed of sale for a Negro 
slave dated 1849 and the oldest Leon- 


ard refrigerator advertisement from 


| Good Household magazine of 1908. 


W. A. Dear, manager, declared the con- 
test the best promotion scheme he had 


| ever used because of the large number 
| of prospects it brought to his display 


|} rooms. 


| © A MILK TEsT guessing contest proved 


the means of attracting widespread pub- 
lic attention to the value of electric re- 


| frigeration in and around Portland re- 


cently when the North Coast Electric 
Co., Norge distributors, in cooperation 
with the Independent Retail Grocers 
Assn., conducted such a contest. There 


| were approximately 50,000 guesses en- 


i 
| 
| 
| 
| 


Los Angeles, San Francisco and Seattle | 


180 


tered as to the length of time the milk 
would keep sweet. Milk was placed in 
a Norge refrigerator which had been set 
to maintain a temperature of from 38 to 
40 deg. It was tested at regular inter- 
vals by chemists, and remained sweet 


Norge refrigerator and various other 
appliance prizes including fifty prizes 
of $2 grocery merchandise orders. 


® ELectric STORES IN COMBINATION 
with various businesses have been a fre- 
quent occurrence, but it took J. J. Pey- 
ton & Son to originate a new idea in this 
respect. They purchased an 80-acre 
orange grove at a crossroads, intersec- 
tion near Glendora, in which city they 
have been operating an electric and 
radio store for the past 14 years. At 
this crossroad intersection they have 
built a new and elaborate, up-to-date 
electric shop, including a separate and 
complete machine shop for servicing 
appliances, a radio test and repair de- 
partment and fronted by a store which 
stocks a complete line of appliances. A 
new wing is being added to accommo- 
date an estimating and contracting de- 
partment. Seven salesmen are employed, 
in addition to the service men and elec- 
tricians. The fine volume of business 
coming to the door leads the Peytons to 
believe that the experiment has worked 
out very satisfactorily. 
® 

© An ELectricaLLy Wirep HostEss- 
Kart is being advertised as an exclusive 
offering by Barker Bros., Los Angeles 
The cart is shaped like a tea wagon and 
is on rubber-tired rollers. It has ; 
double-leaf top and two trays unde! 
neath. At one end a double conveni 
ence outlet connected with an 8-ft 
length of cord is provided for conne« 
tion to the nearest convenience outlet 


The device is advertised at $10.95. 
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2 at the Service Record 


Several thousand G-E transformers on the lines of one utility show an operating record of 99.3 per cent. 
Approximately three times that number on the lines of another company have a service record of 99.5 per 
cent. Transformers of all ages, and failures from all causes, were considered in computing these per- 
centages. There are two reasons for this record: Good operating practice on the part of the utilities, and 


the “PERFECTION OF DETAIL” with which General Electric distribution transformers are built—which 


means long years of excellent performance. General Electric Company, Schenectady, New York. 
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| PROFITABLE 
| VOLTAGE 
| REGULATION EVER before have the oppor- 


tunities for profitable voltage 


regulation been better. Rising load 
creates the opportunity, while the com- 
plete line of G-E regulating equip- 
ment provides an economical means of turning the opportunity 
into profit. Correct voltage levels can be maintained on any 


part of the system with the minimum of capital investment. 


Continual progress has been made in regulator design. During 


the last year, alone, many improvements have been incor- 


porated. Regulators are more accurate, easier to maintai 
more responsive to voltage changes, better in appecaran 
There is a type for every need; — you can regulate volta 


in all areas, tor all load densities—economically. 


Experience in regulating more than 15 million kva is beh 
G-E induction and step-voltage-regulating equipment, alo 
When you think of regulators, think of General Electric — 
means the utmost reliability in equipment and outstand 


engineering assistance in its application. General Elect 


Schenectady, New York. 



























Power Commission Issues 
Holding Company Study 


Two new publications have been is- 
sued by the Federal Power Commission 
for public distribution at cost covering, 
respectively, “Principal Electric Utility 
Systems in the United States” and 
“Electric Rate Uniformity.” 


The first, designated Power Series 
No. 2, is a report compiled by the com- 
mission’s National Power Survey. It 
lists utility holding companies, their in- 
termediate companies, subsidiaries and 
affiliates, and gives physical, financial 
and operating characteristics of each in 
condensed form. Printed separately, 
although parts of the report, are: (1) a 
colored map showing the service areas 
of the principal utilities; (2) a large 
chart showing corporate relationships. 
The 57 principal and 50 minor systems 
covered have 90 per cent of the coun- 
try’s installed electric capacity; supply 
92 per cent of its electric energy; serve 
89 per cent of the customers and receive 
92 per cent of the revenue from ullti- 
mate consumers. Cost is $1 per copy in 
paper covers; $1.50 in buckram. 


“Electric Rate Uniformity,” officially 
designated Rate Series No. 7, is a study 
by the Electric Rate Survey of rate 
structures with special consideration of 
variations within a given territory. It 
points out that there is a growing tend- 
ency toward the establishment of sim- 
plified schedules, particularly in the 
South. The price set is 10c per copy. 


® A REQUEST FOR $500,000 to finance 
construction of additional facilities to 
serve new customers, and to reimburse 
the current expense fund for advances 
made to plant investment projects, has 
been made to the city council by W. J. 
McKeen, Acting Superintendent of Seat- 
tle City Light. The $500,000 will come 
from the proceeds of a $1,000,000 bond 
issue recently sold by the Municipal 
Lighting Department to extend its serv- 
ices and finance other new construction. 
a 


Big Delegation at Lively 
Northwest Section Meeting 


The Engineering & Operation Section 
of the Northwest Electric Light & Power 
Association held its thirteenth annual 
meeting at the Davenport Hotel, Spo- 
kane, May 7 to 9. Out of town regis- 
tration was the largest in several years. 
Only 33 of 145 registrants were from 
Spokane. Joe Hellenthal, Puget Sound 
Power & Light Co., presided as Section 
‘hairman. 

Included on the program were a wide 
range of problems in the generation, 
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News of Note + + + 


transmission, distribution and_utiliza- 
tion fields and consideration of such 
general subjects as accident prevention 
and codes. All proceedings, including 
not only the prepared papers but a sum- 
mary of the discussions thereon, are 
printed in the Northwest Association 
section of this issue. 

Frank T. Post, president, The Wash- 
ington Water Power Co., welcomed 
delegates to Spokane and discussed 
timely problems of the industry. J. E. 
E. Royer, vice-president and general 
manager of the company, presided at 
the annual dinner, which was attended 
by 120 delegates and their wives. 


A feature of the meeting was a trip 
to the Grand Coulee project on the Co- 
lumbia River, 100 miles west of Spo- 
kane. Delegates without their own 
transportation were conveyed on this 
trip by members of The Washington 
Water Power Co. E. H. Collins, assist- 
ant engineer of the company, was chair- 
man of arrangements. 


Cooperative Must Pay 
Tax, Court Rules 


Liability of a non-profit cooperative 
to the State business and occupation tax 
in Washington was upheld by the State 
Supreme Court there, last month, in a 
ruling which sustained a lower court 
judgment. The case concerned the 
Peninsula Light Co., composed of more 
than 900 members and which purchases 
power wholesale from Tacoma’s mu- 
nicipal plant. 

Answering the cooperative’s claim to 
exemption through non-profit the court 
said: “the company was not organ- 
ized and was not engaged in business ac- 
tivities for any moral or benevolent pur- 
pose.” Tax is 3 per cent on gross re- 
ceipts of utilities. 

e 


Bids Called For 


Alaska Power Project 
H. W. Waller of the Hubbell & Wal- 


ler Engineering Corporation, Alaska 
Building, Seattle, recently sailed for 
Juneau, Alaska to arrange final details 
preliminary to calling bids for the con- 
struction of the Seward municipal 
power plant estimated to cost $140,000. 

The Public Works Administration has 
tentatively set July 20, as the date for 
opening bids. The project involves 
construction of a tunnel 2,263 ft. long, 
a dam, pipe line 5,180 ft. long, power 
house, an 1]-mile transmission line, dis- 
tribution system and_ miscellaneous 
buildings. Bids will be received by 
Town Clerk A. D. Balderston. 


Signal Honor Bestowed 
On Rocky Mountain Assn. 


Only local group out of 1,500 eligible 
organizations throughout the United 
States to receive one of the twenty certi- 
ficates of recognition awarded by the 
American Trade Assn. was the Rocky 
Mountain Electrical Assn. All other 
winners were large, national bodies. 


The award, made by Secretary of 
Commerce Daniel C. Roper, was “to the 
trade association which, in the jury’s 
opinion, has done the most during the 
past three years to formulate, promote, 
and interpret its work to business, the 
public, and the government.” 

George E. Lewis, managing director 
of the Rocky Mountain Assn., prepared 
and submitted the brief and data upon 
which the award was based. Last year, 
G. B. Buck, then president of the Asso- 
ciation, won the McGraw award and 
medal. 


® MERGER AND CONSOLIDATION of the 
facilities of the Southern Sierras Power 
Co., the Nevada-California Power Co. 
and the Yuma Utilities Co. with the 
Nevada-California Electric Corp. has 
been approved by the Federal Power 
Commission. These wholly owned sub- 
sidiaries are to be dissolved through 
transfer of facilities in consideration of 
the surrender of all outstanding securi- 
ties and in the future the company will 
be known as the Nevada-California 
Electric Corp. 


Imperial Valley 
Program Started 


Four miles northeast of Calexico in 
California’s Imperial Valley, a short 
extension line was recently completed 
by The Southern Sierras Power Co. In 
appearance no different from hundreds 
of others, it was to Southern Sierras an 
historical landmark. It was the first 
line to be built under the company’s 
rural electrification plans. 

Balked by legal obstructions thrown 
up in its path, the company has been at- 
tempting for more than a year to avail 
itself of Federal funds, promised after 
a survey in Imperial Valley revealed 
nearly 2,000 homes without electricity, 
78 per cent of the occupants willing to 
connect if lines were built without cost 
to them. With more than 20 lines now 
built in accordance with it rural plan, 
Southern Sierras anxiously awaits the 
unsnarling of legal knots, so that it 
may complete the 235 miles of lines 
included in the initial project. 
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ARMORED CABLE 

ARMORED SERVICE ENTRANCE 
CABLE 

ANNUNCIATOR WIRE AND CABLE 

APPARATUS CABLE 

APPLIANCE CORDS 

BARE COPPER WIRE AND CABLE 

BUILDING WIRE—ALL TYPES 

CONTROL CABLES, BRAIDED AND 
LEAD 

FLAMEPROOF WIRE AND CABLE 

FLEXIBLE CORDS AND CABLES 

FLEXIBLE STEEL CONDUIT 

FIXTURE WIRE 

HEATER CORDS 

HOOK-UP AND LEAD-IN WIRE 

LAMP CORDS 

LEAD-COVERED WIRES AND 
CABLES 

MAGNET WIRE 

MINING MACHINE CABLE 

NON-METALLIC PARKWAY CABLE 

NON-METALLIC SHEATHED 
CABLE 

PARKWAY CABLES 

POWER CABLE 

RADIO WIRE AND HARNESSES 

RUBBER INSULATED WIRE AND 
CABLE 

RUBBER SHEATHED PORTABLE 
CORDS 

TELEPHONE CABLES 

SERVICE ENTRANCE CABLES 

SIGNAL CABLES 

VARNISHED CAMBRIC CABLES 

WEATHERPROOF WIRE 

and all kinds of Special Cables to 

meet A.S.T.M., A.R.A.,_ I.P.C.E.A., 

and all Railroad, Government, and 

Utility Companies’ specifications. 













































Oregon Asks $250,000 
For Power-Use Studies 

Despite painstaking search which led 
the Oregon State Planning Board to 
seize even the most remotely connected 
data in preparing its report, “An In- 
vestigation of Data Pertaining to Pos- 
sible Use of Bonneville Power,” the 
Board discovers that it has but 
scratched the surface of the unknown. 

With time till the Bonneville power 
and navigation project is complete now 
counted by months, Governor Charles 
H. Martin of Oregon promptly urged 
Congress to allocate at least $250,000 to 
finance further studies. These would 
supplement the penetrating search di- 
rected and reported by J. C. Stevens, 
Portland consulting engineer. Recom- 
mended are: 

1. Exploration of known or re- 
ported occurrences of important eco- 
nomic minerals of Oregon, for possible 
development through electro-chemical 
or electro-metallurgical processes. 

2. Further studies and economic an- 
alysis of the possibility of establishing 
heavy industries in which power costs 
are an important governing factor. 

3. Possible interconnections with 
other power systems. 

4. Use of electric power in pump- 
ing for irrigation and drainage. 

5. Use of electric power for high- 
way lighting. 

In these fields the board reported an 
inadequate fund of available informa- 
tion. Pointing to the $150,000 already 
spent by power companies, army en- 
gineers and others, on studies ‘of indus 
tries in which power costs are impor 
tant, the report emphasized the im 
portance of completing the data. 

Isolated material is available in re 
ports covering parts of several fields of 
use, the board said, but these must be 
augmented and related before conclu- 
sions can be drawn. 

& 
® REDUCTIONS averaging 20 per cent in 
list prices of larger-size Mazda lamps 
were announced last month by leading 
manufacturers. The price change re 
flected a trend toward increasing de 
mand for lamps of more than 150 watts. 
for use in kitchens, laundries, stores, o! 
fices, factories, schools, etc. Typical r 


Varnish Cambric 
Lead Encased 


P 0 W ER C A B L E ® LARGEST iscrme Wirinc and fix 


The illustration shows a splendid 
example of CRESCENT manu- 
facturing skill. 


ductions were 150-watt, from 35c | 
25c; 3,000-watt, from $1.35 to $1.20. 


ture contracts awarded in Seattle fo 
several months were signed recently ! 
the University of Washington board . 
regents. They involve work on the un 
versity’s million-dollar chemistry bui! 
ing. Wiring went to O. A. Carls: 
Electric Co., Seattle, $68,534, and fi 
tures to the Cascade Fixture Co., Se: 


tle, $27,377. 


CRESCEN7 
INSULATED WIRE & CABLE CO. INC 
7 TRENTON, NEW JERSEY. 
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led 
to AIR CIRCUIT BREAKERS 


ted 
In- I-T-E Circuit Breakers of the carbon break type are 
listed as standard in capacities ranging from 2 to 
Os- 10000 amperes and for use on voltages up to and in- 
the cluding 750 volts. Special circuit breakers have 
ut been manufactured with capacities up to 54000 
. amperes at 750 volts, direct current. 
yer Remote control circuit breakers operated by 
ne solenoid or motor are available in all capacities. 
I-T-E also manufactures a complete line of hand 
les and remote control transfer switches and field 
red switches, as well as laminated toggle switches. 
to Special problems in electrical protection are given 
ild immediate attention by our engineers. 
di- 
ns, ITELITE CIRCUIT BREAKERS 
m- OF THE 
c THERMAL TYPE 
bas. ITELITE circuit breakers 
™ | are thermally operated 
pte breakers designed to elimin- 
cal 0 ate fuse replacement in pro- 
tecting power and lighting 
se, circuits. They are available in capacities suitable for the protection of all commercial 
. ‘ wire sizes from 15 to 600 amperes and for voltages up to 250 volts direct current and 600 
ng volts alternating current. 
sts 


The ITELITE line includes single, double and three pole circuit breakers suitable for 
‘ mounting in lighting panelboards, in convertible power panels, in load centers, on switch- 
ith Peis boards or in special enclosures for industrial purposes. 


Ip- as | | MULTUMITE SWITCHBOARDS 


Multumites are self-supporting steel enclosed 
switchboards—every live part including buses, en- 
an § closed in steel—of the most modern construction. 
} Circuit breakers are mounted rigidly in position or 
on pantograph arms for easy disconnection and 
¥ removal. Large circuit breakers can be mounted in 
en removable trucks and incorporated in multumite 
US units. 


Multumite switchboards protect and control 
circuits from 2 to 4000 amperes up to 600 volts, 
alternating current and 2 to 10000 amperes at 750 
re volts direct current. 


be U-RE-LITE CIRCUIT BREAKERS 


U-Re-Lites are steel enclosed air circuit breakers, especially adapted 
to the protection of motors and motor circuits. U-Re-Lite capaci- 
ties range from 2 to 1600 amperes at 250 volts D. C. and up to 
in 600 volts A. C. Standard U-Re-Lite boxes provide for all usual 
methods of mounting and connection. Special boxes can 
be furnished to make U-Re-Lites dust-proof 

and moisture-proof. 


Type KJB, KSB and KWB Circuit 
Breakers are compact solenoid operated 
ts, Ms air circuit breakers in steel enclosures. 
of FF ie These circuit breakers are available 
” Ee Cn in single and multiple pole types 


ps 


FF f = with capacities of 2 to 800 
; % 2 | amperes, 250 volts, D.C. or up 
; to 600 volts A.C. 


1X : Bye: Descriptive literature and quotations on allI-T-E devices can be obtained 
( yy be ; Se see from representatives listed below or from the I- T-E factory 


| : Z San Francisco, Cal. . . . 74 New Montgomery St. . . . Oliver B. Lyman — E. S. Moreland 
i Los Angeles, California .... . . 106 W. Third Street Otto Demmert 

: > . ‘ Denver, Colorado 1921 Blake Street Howard Peterson 
. ; Seattle, Washington 802 33rd Avenue Burton R. Stare 

: : : Vancouver, British Columbia... 622 Metropolitan Building . . . N. D. Blagdon Phillips 


I-T-E CIRCUIT BREAKER CO. ¢ PHILADELPHIA 
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Pacific Power Rates 
Lowest in Federal Report 


Lowest electric rates in the United 
States prevail on the Pacific Coast. This 
report is contained in the Federal Power 
Commission’s Electric Rate Survey of 
average typical residential rates. Just 
released, the report is based on rates 
effective Jan. 1, 1935. 

Bills are grouped by States and by 
geographic divisions for three levels of 
consumption, 25, 100 and 250 kw.-hr. 
per month. At all levels, rates are low- 
est in the Pacific Division at $1.44 for 
25 kw.-hr., $4.09 for 100 kw.-hr., and 
$7.15 for 250 kw.-hr. Spreads of more 
than 40 per cent were reported between 
these and the highest average rates, 
which were $2.13 for 25 kw.-hr. in the 
Mountain and West South Central 
Areas, $5.44 for 100 kw.-hr. in the West 
South Central Area, and $10.44 for 250 
kw.-hr. in the Middle Atlantic Area. 

Twenty-five kw.-hr. can be bought 
cheaper in California than in any other 
State of the Union, the report showed. 
The figure is $1.41. For the two other 
levels, rates are cheapest in Washington 
State at $3.69 for 100 kw.-hr., $6.98 for 
250 kw.-hr. 

Significant, in the Commission’s opin- 
ion, is the trend toward higher rates in 
smaller communities. Averaging to- 
gether all communities in the United 


States by size, the Commission found: 
that consumers in cities of more than 
250,000 population pay the lowest aver- 
age bill for 25 and for 100 kw.-hr. at 
$1.55 and $4.40, respectively; that those 
in communities of 50,000 to 99,000 
population pay the least for 250 kw.-hr., 
$8.44; that the highest bills are paid by 
communities of less than 250 popula- 
tion, $2.33 for 25 kw.-hr. and by com- 
munities of 250 to 999 population, 
$5.59 for 100 kw.-hr., and $9.56 for 250 
kw.-hr. It was noted that whereas the 
spread at the 25-kw.-hr. consumption- 
level is 50.3 per cent, that at the 250- 
kw.-hr. level is but 13.3 per cent. 

The Commission was unable to ex- 
plain the variations found, even though 
the factors considered included popula- 
tion, municipal operations, generating 
capacity, amount generated and types of 
generating plants. The report said: 

“With respect to density of popula- 
tion, domestic consumers in the New 
England and Middle Atlantic divisions 
pay among the highest bills, as do those 
in the West South Central and Moun- 
tain divisions; yet, in the case of the 
first two, populations per square mile 
are 133.9 and 269.5, respectively, com- 
pared to 29.1 and 4.4 for the latter two. 
. . . There are other similar digressions 
from anticipated associations of charac- 
teristics with levels of rates.” 


Statutory Rate Hearings Urged 
Only As Last Resort 


Something new in the philosophy of 
rate making for public utilities in Ore- 
gon was expressed by Frank C. McCol- 
loch, Public Utilities Commissioner, re- 
cently. He said: 

“Past experience has indicated that 
the statutory method of rate and valua- 
tion hearings involving the necessity 
for a detailed inventory and appraisal 
of all of the property of a utility is ex- 
tremely expensive both to the state and 
the utility, and frequently results in an 
appeal to the courts with correspond- 
ing delays. 

“It is my opinion that the statutory 
method is most effective when used 
sparingly as a ‘switch in the closet’ and 
should only be used when negotiations 
and conferences have entirely failed.” 


© Fire recently gutted the power plant 
of the Cariboo Gold Quartz Co., near 
Quesnel, British Columbia, destroying 
the main power-house and equipment of 
1,000-h.p. generating capacity. The 
plant supplied both the mine and the 
town of Wells. Island Mountain Mine’s 
plant took over the Wells load. The 
plant was insured and will be replaced 
immediately, according to Dr. W. B. 
Burnett, president. 




















Box 1585 


2321 S. E. Gladstone St. 
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CALIFORNIA CORRUGATED CULVERT CO. - - - - - - - 
R. HARDESTY MANUFACTURING CO. 
DENVER, COLO. 
Salt Lake City, Utah 
Missoula, Mont. 


Sidney, Mont. 
WESTERN METAL MFG. CO. 


Effective - Economical Water Conveyance 





Pueblo, Colo. 
Boise, Idaho 


Seattle 


Phoenix, Arizona 


H. H. Hazelwood, Representative, 
Olympia, Washington 


in Armco 


Metal Flumes 
(Lennon Type) 


Strong and Flexible, 
Highest Capacity, Long 
Service Life. 


With occasional interior 
painting, they will serve 
for a long lifetime. 


Gates, 
Culverts, 
Spiral Welded 
Pipe 
Write for full 


information. 


LOS ANGELES AND BERKELEY 
WASHINGTON-CORRUGATED 


CULVERT CO. 
Formerly the 


SPOKANE CULVERT & TANK CO., 
Incorporated 1910 


Spokane 
P.O. Box 777, 


WESTERN METAL MFG. CO. 


PURE IRON CULVERT & MFG. CO. 


Portland 





El Paso—San Antonio—Dallas 


HOUSTON 
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San Francisco Seeks Solution 
To Costly Federal Ruling 


One month ago San Francisco found 
itself facing probable expenditure of 
$27,000,000 following rejection by Sec- 
retary of Interior Ickes of plans where- 
by power generated in municipally 
owned Hetch Hetchy stations would be 
distributed over existing facilities of the 
Pacific Gas & Electric Co. 

Since then, tax payers and city off- 
cials have discovered many ways in 
which the city could spend more money, 
none by which they could spend less 
and still bring power to the city over 
the required duplicating lines. 

Now San Francisco is analyzing addi- 
tional proposals, dismissed prior to the 
Secretary’s decision as being too un- 
economical. Undiscovered is what the 
city will do with its great surplus of 
off-peak power which could have been 
sold to the P. G. & E. under the rejected 
plan. 





Largest Crane Passes 
Los Angeles Test 


The Los Angeles Bureau of Power 
and Light has completed successfully 
acceptance tests of what is said to be 
the largest gantry crane in service in 
Southern California. The crane will be 
used to lift the 185-ton transformers to 
be installed by the Bureau of Power 
and Light at its Boulder Dam receiving 
station in Los Angeles. In the accept- 
ance tests, two large transformers and 
steel ingots were used to equal the 185- 
ton weight of a single Boulder Dam 
transformer. 

Mounted on wheels and propelled by 
an electric motor, the crane travels on 
a runway 172 feet long. It is 53 feet 
high and has a lift of 40 feet. Two mo- 
tors operate the hooks that are attached 
to the load to be lifted. Much of the 
electrical equipment being installed in 
the sub-station where Boulder Dam 
power will be received in Los Angeles 
is the largest ever used, making neces- 
sary special preparations for handling 
the heavy units. 


a ee lUwmlUCl* 


® PLaNs are being prepared by the Port 
of Portland for a $3,000,000 super-air- 
port to be built on the Oregon shore of 
the Columbia River 7 miles from the 
center of the city. A mile square, the 
new airport will be one of the finest in 
the United States with an outstanding 
lighting installation as one of the prin- 
cipal features. The electrical and light- 
ing system will involve the laying of 
64,000 ft. of underground cable, instal- 
lation of 48 white boundary lights, 18 
green course lights, twenty 3,000-watt 
floodlights for night landings, a revolv- 
ing beacon and a number of red ob- 
— struction lights. 
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Meet these ’ 
SUPERIORITES e 


Here's Hugh Bell — A friend of the 
“peepul” but not running for office. Will 
always do the best he can for you. 
Maybe you can find him at 912 East 
Third St., Los Angeles, Calif. and his 
telephone number is Lafayette 8261. 
















Look at Lorrin—His last name is Nott. 
Not not or Knott but Nott. Followed old 
man Sutter to California. Been digging 
for Sangamo, Superior and gold ever 
since. Contact him at 1061 Howard St., 
San Francisco, Calif. or by dialing 
Hemlock 4738. 



















Old Tom Wood—A native son from 
Peachtree Street. Been Seattling and 
Superioring a long time. Hangs around 
220-9th Ave. North, Seattle, Washington 
and telephones from Eliott 8204. 




















Three noble gentlemen—believe me. 


Superior Switchboard & Devices Co. 
Canton, Ohio 





*Been at it Since 1920 
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UNIFORMITY AND ACCURACY 


é WITH THESE DRILLED HOLES 

























Forgings do not 
come from the ham- 
mer with roughly fin- 
ished holes. These holes 
are drilled after the hard- 


ware is forged. 


This factor alone, to any 
precision-minded engineer 
must immediately suggest 
the accuracy obtainable by 
this process. 


. Consider then, the advan- 

tages of these BTC drilled 

eB holes, for once the hard- 
ware is locked into the 
correct position, that drill 
must bore true holes. 


Play safe, insist on BTC 
drop forged hi-line hard- 


ware. 


THE BREWER-TITCHENER 
CORPORATION 


Cortland, New York 


Through Your Insulator 
Manufacturer Only 


: FOR RELIABILITY, 
SPECIFY A FORGING 
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Electrical Exposition 
Christens Civic Building 

Appropriately christening San Jose’s 
new civic auditorium, the electrical in- 
dustry of San Jose and Santa Clara 
staged an electrical exposition as the 
opening feature April 21-24, 1936. 

Because space in this issue does not 
permit description of the excellent fea- 
tures of this electrical exposition, a 
more detailed story will appear in these 
columns next month. Suffice to say 
that attendance broke previous records, 
sales as a result of the exposition ex- 
ceeded those for all previous similar 
occasions and in all respects the exposi- 
tion had greater dignity and effective- 
ness than ever before. 

The new auditorium contains a com- 
plete theater equipment in the main 
auditorium, a little theater in one wing 
and ample convention hall facilities. 
Wiring for the structure was installed 
by Guilbert Bros. Electric Co., San Jose, 
from plans and specifications engi- 
neered by Leland & Haley, San Fran- 
cisco consulting engineers. 

= 


E.E.I. Official Decries 
EHF A Credit Policy 


Prescription of low rate levels as a 
condition for extending credit to pur- 
chasers of electrical appliances by the 
Electric Home and Farm Authority has 
been characterized as “another proof 
that the New Deal’s birch rod is actual- 
ly a blackjack” in a statement issued by 
Bernard F. Weadock, vice-president and 
managing director of the Edison Elec- 
tric Institute. Highlights of Mr. Wea- 
dock’s statement follow: 

“On the absurd claim that ‘the risk 
of extending credit for the purchase of 
electrical appliances is hazardous in 
areas where rates for domestic electric 
power are unduly high,’ the Electric 
Home and Farm Authority, which was 
granted appropriations by Congress ‘to 
assist in making credit available to all 
income classes for the purchase of do- 
mestic electric equipment’ (presumably 
throughout the United States) an- 
nounces that-it will not extend this as- 
sistance except where rates are below 
a certain prescribed ‘maximum’ level to 
begin with and are later to be adjusted 
to meet a still lower ‘accepted’ level. 

“Compared with the cost of govern- 
ment, in the impairing of the family 
credit, a penny or two a day off the 
electric bill is insignificant. Irrespec- 
tive of the present rate levels, to say 
that a differential of a fraction of 1 per 
cent in the family’s annual budget is a 
hazard or even a material factor in the 
matter of credit risk is the height of 
absurdity. 

“The accepted rate level announced 
by the Electric Home and Farm Author- 





ity, toward which it would drive those 
companies and municipal plants accept- 
ing its credit facilities, is so extremely 
low that practically speaking all citi- 
zens except those living in heavily sub- 
sidized rate areas where the ‘Yardstick’ 
lacks the full 36 in. will be barred from 
taking advantage of this government 
credit to assist them in financing the 
purchase of any electrical appliances. 
As a practical matter this subsidy is 
limited to the TVA area already highly 
subsidized at the expense of the nation’s 
taxpayers and to such other areas simi- 
larly subsidized as may be later estab- 
lished, likewise at the taxpayers’ ex- 
pense.” 
e 


REA Defines Cooperative 
Merchandising Policy 


Policy of the Rural Electrification 
Administration toward appliance mer- 
chandising by electric service coopera- 
tives will be to seek to keep all usual 
channels of trade open for appliance 
and wiring business in rural areas, ac- 
cording to Morris L. Cooke, adminis- 
trator, in a letter to G. M. Haskell, 
chairman of the rural electrification 
committee of NEMA. The declaration 
of policy followed a number of in- 
quiries as to the attitude of REA toward 
appliance merchandising. 

Administrator Cooke emphasized that 
while the merchandising policies of 
sponsors of rural distribution lines are 
primarily iocal and state matters, never- 
theless, in so far as REA’S attitude may 
have any bearing upon these policies, 
“we have not approved or advocated 
any centralization of this business. We 
have disapproved and discouraged the 
practice of making the consumer pur- 
chase his appliances from the project 
sponsor as a condition of obtaining 
electric service.” 

As to wiring, installations should be 
made on a group basis, a number of 
houses and farms being wired at one 
time, Mr. Cooke explained, so as to 
take advantage of every possible econ- 
omy. For this reason and in the inter- 
est of good administration, REA will 
lend funds to project sponsors for re- 
loaning to consumers to finance wiring 
installations. However, it strongly 
favors having the installations made by 
recognized electrical contractors on the 
basis of competitive bidding. 

Mr. Cooke added that properly or- 
ganized cooperatives will undoubtedly 
exercise their right to participate in the 
new era of expansion which is opening 
up in the appliance and wiring fields. 
“but the trade will be well advised t 
give less concern to fears of what th 
cooperatives may do, than to accepting 
the challenge and going out after this 
great volume of new business.” 
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Tubular Products, Sheets, Plates 
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@ The “service subway” of a hospital is just one of 
many examples of a place where there can be no 
“perhaps” or “maybes” as to the dependability of 
materials and workmanship. The high percentage 
of front-rank jobs which go to BUCKEYE year after 
year is eloquent evidence of the enduring quality 


built into every length of BUCKEYE Conduit. 
THE YOUNGSTOWN SHEET AND TUBE CO. 


Manufacturers of Carbon and Alloy Steels 


General Offices - ° YOUNGSTOWN, OHIO 


580 


h YOUNGSTOWN “BUCKEYE” CONDUIT 


his HOT GALVANIZED «+> ELECTRO GALVANIZED-*- BLACK ENAMELED 


, Tin Plate, Bars Rod ‘ Wire, Nails, ‘ 


Washington Electric Club 
Studies Grouriding Problems 


First steps toward the establishment 
in Washington State of uniform rules 
and regulations concerning grounding 
and fusing were taken last month, when 
the grounding committee of the Elec- 
tric Club of Washington organized to 
begin investigations. 

Appointments were made by Presi- 
dent Walter D. McDonald at the request 
of Jay Olinger, supervisor of safety and 
industrial relations of the Department 
of Labor. Amplifying the problem’s 
importance are the State’s varying earth 
conductivities which complicate the an- 
alysis of electrolysis, electrical interfer- 
ence and currents flowing in unintended 
paths. 

Working with the committee will be 
representatives from various Washing- 
ton cities. They are William Gaffney, 
Tacoma; H. J. Welch, Wenatchee, and 
M. P. Hotelling, State Electrical Inspec- 
tor, Seattle. 


Club committee members include: C. C. Casad, 
superintendent of water, Bremerton; 5 
Thatcher, Puget Sound Power and Light Com- 
pany, Seattle; H. A. Patton, Washington Survey- 
ing and Rating Bureau, Seattle; A. Nicholson, 
chief electrical inspector, Building Department, 
Seattle; Tom Stevens, City Light Service Depart- 
ment, Seattle; William S. Hill, general superin- 
tendent, Grays Harbor Railway & Light Company, 
Aberdeen; L. R. Gamble, engineering department, 
Washington Water Power Company, Spokane; R. 
J. Davidson, assistant chief engineer, Pacific 
Power and Light Company, Portland, Oregon ; 
S. B. Clark, superintendent of the underground 












efficiently and effectively. 
are made in all types and in a 
compiete range of sizes to accom- 
modate any strain. Write for 
complete details. 
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Jt cant be done --- 
WITH ANY ONE ANCHOR 


No one anchor on the market will fit every 
condition and give satisfactory service. How- 
ever, regardless of soil or guying conditions, 
there is a Chance Anchor that will do the job 
Chance Anchors 





A-B-CHANCE/CO- 





system, Northwestern Electrical Company, Port- 
land, Oregon; J. Guy Eernisse, Engineering De- 
partment of Public Utilities. M. P. Hotelling, 
State Electrical Inspector, will serve as chairman. 


® ApprovaL of the proposed purchase 
of the so-called “Bishop pool” land in 
the Owens Valley was voted May 4 by 
the Los Angeles City Council. The 
Board of Water and Power Commis- 
sioners previously had adopted a reso- 
lution to purchase the land for $275,- 
543. The “Bishop pool” comprises 
about 17 parcels of land in the town 
of Bishop. Purchase of the land is to 
be conditioned on a dis-incorporation 
of the town of Bishop and of the local 
irrigation district. 
* 

® Inspectors—Demonstration of mer- 
cury vapor lamps, discussion of a pro- 
posed Los Angeles County registration 
ordinance, discussion of relationship be- 
tween electrical contractors and inspec- 
tion departments and the usual full pro- 
gram of electric inspection problems 
were on the bill of fare for the Southern 
Chapter, Southwestern Section, Interna- 
tional Assn. of Electrical Inspectors, 
monthly meeting held May 27 at Long 
Beach, Calif. O. W. Newcomb, city 
electrical inspector, Long Beach, and 
chairman of the chapter, as usual pro- 
vided unusual entertainment. Details 
will be carried in the next issue. 
















Chance Anchors are 
distributed by General 
Electric Supply Corpo- 
ration. 
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YOU CAN MAKE QUICK 
PROFITS WITH FAST 
Selling CLIFTON 


FRICTION TAPE 
FRICTION CLOTH 
AND SPLICING 
COMPOUNDS 





© 
Represented by 


GEO. E. HONN CO. 


420 MARKET ST., SAN FRANCISCO 


ASSOCIATED SALES ENGINEERS 


912 EAST THIRD ST., LOS ANGELES 


ALBERT S. KNIGHT CO. 


3006 WESTERN AVE., SEATTLE 


COMPLETE STOCKS CARRIED AT 
ALL 3 PACIFIC COAST POINTS 


CLIFTON MFG. CO. 


65 BROOKSIDE AVE., BOSTON, MASS. 
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ROEBLING 


Piensans in a comprehensive 
line to meet a wide variety of uses. 


Single,two,and three-conductor types; 
for a wide range of voltages; in gauges 
from No. 14 B. & S. to 2,000,000 cir- 
cular Mils. 


Braided or leaded. Also with steel, 
zinc or bronze tape, or round wire 
steel armor. 


All standard Roebling Varnished 
Cambric Cables are made in accord- 
ance with the “Specifications for Var- 
nished Cambric Insulated Cables” of 


7° ONLY A FINE PRODUCT MAY 


RUBBER INSULATED 
Single, twin flat, two, three and 


four conductor 


PAPER INSULATED 
Unshielded or Type H; single or 
multiple conductor 


the Insulated Power Cable Engineers 
Association. 


We would welcome your inquiry for 
further data, prices, or a copy of our 
complete wire and cable catalog. 


OVER 50 OTHER TYPES 


Roebling Electrical Wires and Cables 
are made in a wide variety of types 
ranging from magnet wire to subma- 
rine cables. 


JoHNA. RoesBiino’s Sons Co. oF CALIr. 
San Francisco - Los Anaeleg + Yerttie - Portland 


SEAR THE NAME ROEBLING 
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| Oregon Body Reports on 


Proposed Utility District 
Reporting on the People’s Utility Dis- 
trict, sought to be formed in Marion 
County, Ore., which includes the State 
capital, Salem, the Oregon Hydroelec- 
tric Commission said in effect: Assum- 
ing no change in energy-use by present 
customers, and assuming 80 per cent of 
the present non-users would take serv- 
ice, revenues might exceed costs if the 
district operated without competition. 
Omitted was reference to the inevi- 


They Rely upon GARDNER 
Transformers to do the Job! 


The world renowned Stone & Webster Engineering Corpo- 
ration selects equipment for a job CAREFULLY. Recently 
this organization purchased three 667 K.V.A. Gardner Trans- 
formers for installation in a large generating station being built 
in the San Francisco Bay area. Those who demand efficient, 
long uninterrupted operations of transformers, find Gardner 
Electrical Mfg. Co. able to meet their needs from the only 














plant specializing in transformers for all purposes in the West. table tax for administration and investi- 
5 gation if the district were formed. 

Write us for our new catalog. Marion County’s proposed district. 
the second sought to be formed in Ore- 
|| gon, covers territory most of which is 
Z now served by Portland General Elec- 
é tric Co. and subsidiaries. Present cus- 
tomers number 14,471, including 4,000 
ae ane oon rural on 537 miles of primary distribu- 
chi. Saateatana aaa tion line. Transmission lines measure 
by the Stone & Webster 26 mi., and average returns per kw.-hr. 
Engineering Corporation. range from the industrial .67c to the 

residential 3.23c. 
Present non-users referred to in the 
Commission’s report are those within 
ileal two hypothetical districts: (1) one in 
which 223 mi. of new distribution line 

Geo. E. Honn Co. 8 sea asl ee S| 
420 Market St., San Francisco ” would reach 1,061 non-users; (2) one 
irae tilitice Sevmty Co. GARDNER ELECTRIC MFG. CO. | i” which 413 mi. would reach 1,804. 

4227 HOLLIS STREET EMERYVILLE, CALIF. Bases of calculations are: the Ore- 
; | gon State Planning Board’s figure of 
| 5.21 mills as the wholesale cost pe: 
; EN kw.-hr. of power from Bonneville; the 


estimated costs of constructing distribu- 
tion systems in the hypothetical dis- 
tricts, these being $2,023,000 and $2.- 
194,000; the inclusion of present dis- 
tribution facilities, and the amortiza- 
tion of such capital costs over a 20-year 
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RODUCTS _ 


rap 


GALVANIZED 


eR eens 
i 


Steel Strand 





Made to Surpass 
Rigid Specifications 


@rapo Galvanized Seven-Wire Steel 
Strand combines every element essential 
to dependable, economical line construc- 
tion and maintenance. The non-cracking, 
non-peeling pure zinc galvanized coating 

uarantees maximum resistance to corrosion. 

roper ductility makes the strand easy to 
serve. Correct tensile values insure more 
than ample strength for guys and spans. 

These factors are scientifically controlled 
in all @rapo Galvanized Products * vig- 
ilant laboratory supervision over each step 
in manufacture. 

You can depend upon genuine @rapo 
Galvanized Steel Strand and Wire to more 
than meet the most exacting specifications. 

Indiana Steel & Wire Co. 

Muneie, Indiana 











(Left) Switching station, 
Northwestern Public 
Service Co., Huron, South 
Dakota. Guyed with 
Crapo Galvanized Seven 
Wire Steel Strand. 





period to begin in 5 years, interest at 
5 per cent. 

Like the previous report covering 
Linn County, this one concludes that 
“the creation of the district does not 
embark the people on a program of 
ownership and operation of a powe! 
project,” but merely creates “an or 
ganization for making a complete in 
vestigation of the possibilities of ac- 
quiring electrical facilities.” Cost of 
such investigation is not reckoned. 

Petition by 5 per cent of the voters 
will place the proposal on the ballot. 

e 


® Voters of Napa, Calif., on the line: 
of the Pacific Gas and Electric Co. d 
cisively vetoed a proposal that the cit 
embark upon a municipal ownershi) 
program in an election held May 4. B 
a vote of 1,538 to 704 they opposed 

test question “Do you favor municipe 
ownership of electric light and pow 


eee for Napa?” The measure was plac: 
Telephone and on the ballot to test popular sentime: 
Telegraph Wire before committing the city to expend 
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tures for an evaluation of the existi: 
privately owned system. 
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> 
G one are the stage coach, the log house, and the 
homespun dress . . . never to return. Constantly 
increasing American demand for better living ne- 
cessitated development of the railroads . . . roads 
of iron that unlocked the treasures of continents, 
brought to the humblest household greater com- 
forts, conveniences, and luxuries than had been 
enjoyed formerly even by the wealthiest.» » Like- 
wise, the constant demand of the utilities for better 
metering has resulted in Detachable Metering .. . 
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as up-to-date as The Comet and The Rebel. » » 
Particularly does the Westinghouse CS Detachable 
Meter assure the most successful and economical 
answer to the six metering requirements of the utilities: 
l, full registration of all loads; 2, low installation 
cost; 3, low operation and maintenance expense; 
4, protection against energy diversion; 5, inter- 
changeability for indoor and outdoor installations; 
and 6, enclosed wiring. Call your nearest Westing- 
house Office for full details. J 40008 


inghouse 
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CHANCE * 
RODS 


and 


BOLTS 


*Manufacture licensed 
under patents of 
A. Bishop Chance. 


Straight Thimbleye 
ig Bolt No. 3238 
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No. 
3819 


Angle Thimbleye ' 


1 No. 3229 Bolt No. 3278 


Manufactured and stocked for your 
convenience on the Pacific Coast 


KORTICK 


MANUFACTURING CO. 


Executive Offices, Plant & Main Warehouse: 


345 First St., San Francisco, Calif. 
Complete Warehouse Stocks at: 


PORTLAND @ LOS ANGELES @ SEATTLE 
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Contractors Revive Boat 
Convention to Mexico 


Revived for the first time in several 
years was one of the most happy insti- 
tutions of the electrical industry in 
southern California as this issue of 
ELECTRICAL WEsT went to press. Again 
the electrical contractors of the South- 
ern California Chapter chartered an 
ocean liner—the S. S. Emma Alexan- 
der—invited the entire electrical indus- 
try, held a convention on board and 
spent a leisurely and happy week-end 
cruising down the coast of California 
and Mexico. 

Staged by the Los Angeles Electrical 
Contractors Assn. and the Southern 
California Chapter of the National Elec- 
trical Contractors Assn., the cruise left 
5:30 p.m., May 22, from Wilmington, 
returning Sunday morning, May 24, 
with a stop-over in San Diego frygm Sat- 
urday noon until midnight. Destina- 
tion of the cruise was nowhere in par- 
ticular. 

The Southern California Chapter held 
a convention on board Friday evening 
to elect officers and dispose of business. 
Representatives of central stations, 
manufacturers and wholesalers pledged 
the support of their groups to the pro- 
gram as outlined by Earl Peak, presi- 
dent, N.E.C.A., who had been a recent 
visitor. Further details of the proceed- 
ings will be found in our July ngmber. 

= 
® Vauipity of the $12,000,000 bond 
issue voted by the Sacramento Munici- 
pal Utility District in November, 1934, 
for the purchase or erection of a light 
and power system has been upheld in a 
decision handed down by the California 
Supreme Court. The decision was over 
the protest of Pacific Gas and Electric 
Co., F. P. Brendel and L. H. Hough, as 
property owners. The district com- 
prises 650 sq. mi. in Sacramento and 
Placer Counties, all served at present 
by the Pacific Gas and Electric Co. 

e 
© Bips FOR STRUCTURAL steel for switch- 
yard structures at the Boulder Dam 
power house will be reecived by the U. 
S. Bureau of Reclamation at Denver on 
June 11. Material covered by the speci- 
fications include one tower supporting 
structure and three pedestal supporting 
structures for lightning arresters; one 
supporting structure for transfer dis- 
connecting switches and one for single 
disconnecting switches; and one bus 
structure and three lightning arrester 
pedestals. 

& 
© ELECTRICAL DEALERS in the Los An- 
geles metropolitan area have reorgan- 
ized the Southern California Retail 
Electrical Assn. Arthur Schuessler will 
be the full-time secretary. 


Programs Set for National 
A.LE.E. Pasadena Convention 
On Monday morning, June 22, elec- 


trical engineers from all over the world 
will congregate at the Huntington Ho- 
tel, Pasadena, California, to open the 
five day national summer convention of 
the American Institute of Electrical En- 
gineers. The schedule of events in- 
cludes the annual business meeting and 
nine fiscal sessions, all of which will be 
held during the morning. Afternoons 
will be devoted to conferences of offi- 
cers, delegates, members, and will in- 
clude two student technical sessions as 
well as technical conferences. The 
committee has arranged ample time for 
participation in sports and other forms 
of recreation. 

The technical program includes 43 
papers by eminent electrical engineers 
covering a wide range of subjects which 
will make it informative and valuable 
to every delegate. 

Inspection trips include a visit to 
the Mt. Wilson Observatory, the Long 
Beach Steam Plant of the Southern 
California Edison Co., Ltd., the new Na- 
tional Broadcasting Company’s Holly- 
wood Studio, as well as trip to Boulde: 
Dam, the Metropolitan Water District's 
operations and the Receiving Station 
and 287-kv. transmission line of the Los 
Angeles Bureau of Power & Light. 
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A.C.S.R. is fundamentally the most 
economical cable because it com- 
bines the conductivity of Alumi- 
num with a steel core which has 
the sole function of providing 
strength. 

The result is a superior strength- 
weight ratio which permits long 
spans without stressing the cable 
beyond limits which experience has 
shown to be reasonable and safe. 
Thousands of miles of line in serv- 
ice for many years prove the fun- 
damental dependability of A.C.S.R. 
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Now engineers are providing 
their new lines with Armor Rods, 
which protect against abrasion, 
flashover and vibration fatigue; 
or the last word in vibration pro- 
tection offered by the Stockbridge 
Damper. 

You are not completely up-to- 
date on transmission developments 
unless you have the facts on this 
A.C.S.R. vibration control tech- 
nique. May a representative call? 
ALUMINUM COMPANY OF AMERICA, 
2132 Gulf Bldg., Pittsburgh, Pa. 
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Air Cooled 
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Transformers. 


Neat. Compact, Rugged. Can 
be installed anywhere inside of 
buildings. 
maintenance. The Open Delta 
unit illustrated is furnished in 
sizes from 1 K.V.A. to 5 K.V.A. 


JEFFRIES TRANSFORMER 
COMPANY 


5706 Long Beach Ave., Los Angeles, Cal. 
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PINS 
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Brackets 
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Pole Steps 
Safety e Strength 


eLasting Economy 


ema lLOCUST PIN CO. === 
FRONT ROYAL, VA. 
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No messy oil, no | 


Mammoth Motors Purchased 
For Boulder Dam Pumps 

Biggest purchase of its kind on 
record is that just made by the Metro- 


pumps lifting Colorado 
1,600 ft. 


journey to the Coastal plain. The price, 





| of Directors, subject to RFC approval, 
| is $1,766,721. 


| were as follows: 


and Intake pumping plants on the aque- 
duct, from the General Electric Co. for 
$693,759. 


| Mountain pumping plant, from Allis- 
| Chalmers Manufacturing Co. for $288,- 
| 400. 
| Six 12,500-h.p. motors, for the Eagle 
| and Hayfield plants, from Westinghouse 
| Electric and Manufacturing Co. for 
| $784,562. 
| Boulder Dam energy will operate the 
units at 6,900 volts, transmission being 
over a 237-mi. line at 230,000 volts. 
| Approximate dimensions of each motor 
| unit installed are 12 ft. high by 9 to 14 
| ft. in diameter. 


| |C ourt Upolds Waihiaginn 
| Power District Law 
| Clearing away another legal obstacle 
to the establishment of publicly-4wned 
| power systems throughout the state of 
| Washington, the Supreme Court in an 
| eight to one decision has held that the 
| 1934 Grange power district law is con- 
stitutional. Fred W. Lewis, secretary 
of the Washington State Grange, which 


cision involved all phases of the law. 


peal from the Benton County courts. 
The power law allows districts to 
vote on the establishment of publicly- 
owned power systems. 
generated by the district or purchased 


Several districts have already 

| others will be voted upon at the fall 
general elections. 

* 


nay Light & Power Co.’s high tension 
line from Oliver, British Columbia, east 
to Greenwood will commence as soon 
as snow is off the ground, it is reported. 


bound slopes. The company will estab- 
lish a camp at abandoned mining vil- 
lage, Camp McKinney. The double 
pole line built about 16 years ago will 
be replaced by a single pole line. 





politan Water District of Southern Cali- | 
fornia of 15 motors which will drive | 
River water | 
to the start of its educt | . 
She Conetal wlai, The. | Manufactured in the West 


authorized by the Water District Board | 


Approved ~purchases | 


Six 9,000-h.p. motors, for the Gene | 


Three 4,300-h.p. motors, for the Tron | 


| sponsored the measure, stated the de- | 


The case had been taken upon an ap- | 


Power may be | 


from generating plants owned by pri- | 
vate companies, other districts or cities. | 
been | 
formed in the state and a number’ of | 


© RECONSTRUCTION of the West Koote- | 


To speed up removal of snow and | 
ground drying, caterpillar tractors have | 
begun plowing the route along snow- | 





POLE LINE 
HARDWARE 


To Meet Western Needs 
~ 


OSLYN 


COMPANY 
of California 


Whether it be transmission, dis- 
tribution or electrical equipment 
and construction materials, 
JOSLYN can give economical 
and efficient service to Western 
| utilities. 


'Make our complete stock your 
“headquarters for pole line ma- 
| terials. 


| 
| Write for catalog giving com- 
plete descriptions of items avail- 


able. 


We Represent: 


PINCO Insulators 

EVERSTICK Anchors 

COLUMBUS Sturd E Tools 

JOSLYN Fir Cross Arms 

JOSLYN Wood Pins and Brackets 

WESTERN Red Cedar Poles 

MOHAWK Conduit 

BULLDOG Knobs, Insulators, Tubes, Cleats 
etc. 

PLYMOUTH insulating Tapes, Rubber an 
Friction 

BURNLEY Soldering Pastes 

HYKON Boring Device 

PHILADELPHIA Magnet and Annunciato 

ire 
DOLPH Insulating Varnish 


B.B. Galvanized Iron Wire and Stee 
trand 


JOSLYN COMPANY 


OF CALIFORNIA 


| FACTORY 
5100 District Blvd. 
| LOS ANGELES 


| 


District Office 
969 Folsom ‘ 
SAN FRANCISC 
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For high-accu- 
racy metering 
outdoors, specify 
Type WO current 
transformers. 
These transformers 
have practically 
straight-line ratio 
and phase-angle charac- 
teristics. @®To assure this 
extreme accuracy, Hiper- 
nik is used instead of sili- 
con steel. Hipernik is a 
non-ageing alloy with three 
times the permeability of 
the best silicon steel and 
but one-half the losses. It 
is used only in Westing- 
house transformers. — J 70012 


OTHER ADVANTAGES 


Insulation that withstands dy- 
namic and lightning surges. e@ 
Magnetic circuit completely en- 
closed in a gum-filled, moisture- 
proof housing. @ Secondary out- 
let for conduit connection. 6 
Ratings from 5 to 800 amperes, 
at 5000, 7500, and 15,000 volts. 


Ask for Catalog 


45-150 
EKT 





























































WESTINGHOUSE 
Room 5-N 98 
E. Pittsburgh, Pa. eS 


Westinghouse 
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Miles Steel Elected 


Benjamin Vice-President 

Miles F. Steel, Pacific Coast manager 
of the Benjamin Electric Manufacturing 
Co., has been elected vice-president in 
charge of the Pacific Coast division of 
the company. His election to this posi- 
tion was announced by J. H. Fall, Jr., 
chairman of the company. 

Mr. Steel began his electrical career 
with a suburban electric railway in In- 
diana in 1903. After a brief period 
with the Chicago Edison Co. in Illinois 
he came west in 1907, going to Gold- 
field, Nev., with the Nevada-California 
Electric Corp. In the fall of that year 
he went to San Francisco and entered 
the employ of the California Electric 
Co. His connection with the Benjamin 
company began in 1908. 

of 


Industry Honors Wiley 


In Dinner Meeting 

To honor Ralph W. Wiley, chief of 
the Department of Electricity of San 
Francisco upon his election as president 
of the International Assn. of Electrical 
Inspectors, a testimonial dinner was 
given May 7, 1936, at Hotel Whitcomb 
in San Francisco. Over 300 attended, 
representing all branches and aoe in 
the electrical industry in the San Fran- 
cisco Bay region as well as a number of 
public officials with whom Mr. Wilew 
has been associated as a San Francisco 
city department head for many years. 

The dinner was arranged by members 
of the northern California region of the 
1.A.E.1. A program of music and en- 
tertainment was furnished by several 
San Francisco theaters and restaurants. 
Don Ray, public relations director, Pa- 
cific Gas and Electric Co. and an old 
friend of Mr. Wiley, was toastmaster 
for the occasion. 

% 
© Wor-p Farr time in San Francisco, 
celebrating completion of the bridges, 
will be 1939. But the duties of Far! 
F. English as chief electrical engineer 
for the exposition began last month 
with the announcement of his appoint- 
ment by William P. Day, director of 
works for the exposition. Other whose 
appointments were announced by Mr. 
Day were William E. Leland, chief me- 
chanical engineer; Charles H. Lee, 
chief water supply and sanitary engi- 
neer, and Albert J. Evers, chief speci- 
fication writer. 
& 

© Levi C. Oman, well known in west- 
ern industrial circles, has been ap- 
pointed Pacific Coast representative of 
the South Bend Lathe Works with head- 
quarters in Seattle. 


Even a direct stroke of 


lightning cannot harm a 
Type VSP Potential Trans- 
former. Built-in ‘*De-ion” 
gaps ...of the same de- 
sign as used in the well- 
known CSP Distribution 
Transformer. . .surely and 
harmlessly detour any dan- 
gerous surges to ground. 


Installed in localities where 
ordinary potential trans- 
formers could not with- 
stand lightning, VSP trans- 
formers have given more 
than two years of trouble- 
free service. | 70013 


OTHER ADVANTAGES 


Capacity of 200 volt-amperes. 
@ No cross-arm required for 
mounting on pole. @ Coil treat- 
ment by a new process elimi- 
nates the sludging normally re- 
sulting from gum-impregnated, 
oil-insulated transformers. @ 
Ratings from 2300 to 13,800 volts. 
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Underground 
Transmission 


Note th i d is- . 
near: seat tate Gur Without 
Conduit 


erings. Sealtite repre- 
sents a distinct ad- 
vance in parkway cable 
construction. It is more 
pliable than any other 
underground cable... 
and costs are consid- 
erably lower. 









Write for booklet 
offering suggested 
uses and explain- 
ing long life. 


if 
Parkway and Airport Cable 
with Maximum Flexibility 


by 
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MAYDWELL 


Glass Insulators 


For Telephone and 
Telegraph Lines 


Made of high quality materials in a 
modern Pacific Coast plant produc- 
ing an unusually tough glass to with- 
stand severe service conditions. 
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Motor Man Heads 


Alameda Co. Association 

T. L. Rosenberg of Oakland was 
elected president of the Electrical Con- 
tractors’ Association of Alameda County 
at its annual election in April. He suc- 
ceeds Frank Boyd, Pacific Electric Mo- 
tor Co. of Oakland, who has held the 
presidency for the past several years. 

With Mr. Rosenberg, proprietor of 
T. L. Rosenberg Co., motor specialists, 
Oakland, were elected William Bern- 
hardt of Bradshaw Electric Co.,, Berke- 
ley, Calif., vice-president, and E. A. 
Chloupek, California Electric Co. Ltd., 
secretary-treasurer. The board of direc- 
tors was reduced from seven to five, in- 
cluding the president, vice-president 
and secretary-treasurer just named, with 
the addition of Frank Boyd and Fred 
Schmits of Schmits Electric Co., Oak- 
land. 

Informal meetings are held Friday 
noons at the Athens Athletic Club with 
special membership meetings only upon 
the call of the president for special 
problem consideration. 

e 

* C. P. Dexter has been appointed 
chief engineer of the Department of 
Public Service for Washington State, 
succeeding James W. Carey. Mr. 
Dexter, who is 52, began his engineer- 
ing career in 1898, when he became a 
shop and drafting apprentice for the 
Moran Brothers Co., Seattle. ' 

His experience is versatile, including 
highway and railroad survey and con- 
struction, machinery construction with 
U.S.A. Engineers during the World 
War, and survey and appraisal work. 
Since he first became associated with 
the Department of Public Service in 
1933, he has conducted investigations 
of the Northwestern Electric Co., and of 
the Pacific Power & Light Co. 

« 
* Ursan L. Ben, former manager of 
the industrial department of the Keese 
Engineering Co., southern California 
agents for the General Electric Vapor 
Lamp Co., has joined the General Elec- 
tric Supply Corp. in Los Angeles as a 
lighting specialist. 

oe 
® Futton G. Feraup, pioneer Red- 
lands, Calif., resident and one of the 
organizers of the Redlands Electric 
Light and Power Co., a predecessor of 
the Southern California Edison Com- 
pany, died May 11, at East Orange, N. 
J. He was 79. Mr. Feraud served the 
pioneer electric company as secretary 
for a number of years. 

@ 
® Apert H. Seep, president of the 
Mine & Smelter Supply Co., Colo., died 
March 28. Well known in the industry, 
Mr. Seep is survived by his widow and 
six children. 


Scattergood to Address 


World Conference 

Selection of E. F. Scattergood, gen- 
eral manager of the Los Angeles Bureau 
of Power and Light, as one of eighteen 
Americans to present papers at the 
World Power Conference has been an- 
nounced. The conference will meet in 
Washington, Sept. 7 to 12. 

“Organization of Publicly-Owned 
Utilities” will be the subject of Mr. 
Scattergood’s paper, a contribution to 
the general meeting topic, “The Eco- 
nomics of Power.” All papers will deal 
with controversial phases of this subject. 

Formal acceptance of invitations to 
attend the meeting has been received by 
the U. S. Department of State from 
scores of countries. More than 3,000 
visitors are expected, 700 from Europe 
alone. 

* 

© J. C. Stevens of the firm of Stevens 
& Koon, consulting engineers, Portland, 
Ore., has been appointed to the National 
Resources Board as water consultant in 
charge of the Colorado River Basin. He 
is one of fifteen consultants appointed 
to survey and work out a plan of wate: 
use in the different drainage areas of 
the country. Another public position 
now held by Mr. Stevens is chairman- 
ship of the Advisory Committee on 
Power for the Oregon State Planning 


Board. 





WESTERN 
Air Cooled 
TRANSFORMERS 





@© High quality, easily installed, long lastin 
transtormers—ai reasonable prices. 
@ Manufactured by a Western firm establish: 
and continuously in operation since 1909. 
DEALERS—Make this your transformer hea 
quarters. 

Write for price sheet. 


Western Transformer Co. 
618 East Eleventh Street, Oakland, Californ 
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Eightieth Graybar House 
Opens at Sacramento 


The 80th Graybar branch will take 
its first bow to the electrical industry of 
Sacramento June 3, according to Al 
Nicoll, San Francisco district manager. 
The new house is being located in a 
newly erected building at 1723 L St., 


Joslyn Company Buys 
Pacific Iron & Steel 


M. L. Joslyn and the Joslyn Com- 
pany of California have acquired con- 
trolling interest in the Pacific Iron & 
Steel Co., of Los Angeles. This com- 
pany is an old established organization 
fabricating steel and specializing in gal- 
vanized steel substation rack structures 
and towers. 

Officers of the company are C. E. 
Bradburn, president; H. S. Detrick. 


vice-president and treasurer; A. W. 


Positect Cutout— 
Fuse Tube at- 
tached to handle 
inserts in porce- 
lain shell. 





S & C Positect Cutout 





will have his headquarters at the new 


Simplet Electric Co., Chicago, have 


Sacramento. It will have an ample dis- Pita ge ; : 
play of appliances and supply lines and d T cmp in ram — WE sFszEs “ee 
; contain as well a complete stock of all en J. IN. Mackey, Soe Mr. Det- ; oo a505 Orzs 
‘ the lines represented by Graybar. - - — vice-president and treasurer @o eu’ Sas q 6 - 
. E * , Fa « _ 
. The new house will become the head- © e Jos hn Company of California. oO) | 2 ® S65 o bd Oss 
) quarters for the service and sales staff Pacific Iron & Steel is planning to | » £5 o= z£ ae: 
| = . : . Ss F ‘ e oe ; — oO =. 
. of the Sacramento Valley region. Here rect a new office building at its plant o a= | | Ss 0 53 
the service supervisor will be L. E. © South Alameda St. in Los Angeles. | simi eZ@ ss Q 7 
he Ss TVIs e © Saou £ O ss 
Neathery, who will be transferred from 2 SeS23 8 KE 3 
s the Salt Lake office of Graybar. The ® DEPARTMENT STORES may avail them- O gf e+ = > of 32 
sales staff will remain the same as that selves of a new refrigerator sales aid EROS SES $< 2 
] which represents Graybar in that terri- promotion plan announced by the Gen- | i wO GE $22 Zz. vize 
-" : . éé ; : ‘ oo Oo = = 
n tory now. Jo Butte is the resident sup- eral Electric Co. “Prospect Finding oT aio FOO 
= i . . . c ns - 
a ply line salesman for the region and F. is the title of an employee sales cam- Sas o = Foe < O =e 
" . . . “ © = 
d H. MacGowan resident salesman on _ paign, which proposes that all depart- REL ESS oO: U) :  - 
e e ° ° ° ° -« e wn ‘ = 
- merchandising lines, including major ment store employees participate in a Oo oo 2 ez es: “a. 
| . . S . —.* . 3s — 
of appliances. G. C. Heason, salesman for drive for electric refrigerator sales by £20. cst< 2 
~ r ° ° — = 
m the upper Sacramento Valley, will also securing leads to be turned over to the WN) = ae sa? 2 0% a E 
n- make this his headquarters. appliance department, employees to re- w 3 = cDsoN > = 
vn ceive a cash bonus when the sale is con- @w <e§ 2 < $ 
1 e summated. A 20-page booklet on sales 0 Za sie z é 
S a : ai oo + ” 
training for employees engaged in sell- MY Mi 2 
_ ® THERMADOR ELEcTRICAL Manurac- ing refrigerators is offered. Backing ae o > 
RM: ECTRICAL MANUFAC ee : 
TuRING Co., Los Angeles, has announced these up is a new monthly service which c a) . 2 
4 7 4 * . 4 “e¢ © . a = - 2 Oo 
the opening of a branch office at 557 includes suggestions for window dis- ci ove a 2 > 
a . nies ete: adiundtteleem ism 4 $2 
Market St., San Francisco. W. H. Plays and advertising copy. < - 2 833 
a . 2? 
Gribble is sales representative for the e oo 8 e 
° ~ . . a ‘ bs 4 a £ om 
company in northern California and © WESTERN REPRESENTATIVES of the O 
: c 
wv 
a 
3 
= 
Ss 
S 
= 


r blowing—they 
hey give safest 


duce serv 


hat S & C Cutouts have stopped un- 











o 
w 
— 
© 
= ‘ 
S33 2 23 
ma* 
g 50 5 38 
3258 5 fe: 
‘ a. 4 
office. Henry Deal, formerly with the been appointed as follows: Associated @ 2 “ 3 N Se 
- ~ . . 5 S 0 
Valley Electrical Supply Co. in Fresno, Sales Engineers, 912 East Third St., Los WM 2 £ ; = = 
has been added to the company’s or- Angeles, sales representative for South- O "00 5 s - oo < Se 
ganization as sales representative in the ern California, Arizona and Clark Coun- 2 ~ st eu? mt uid 
San Joaquin Valley. ty, Nev.: Hodges & Glomb, 1264. Folsom < eS S 2 oo = = Oo oes 
St., San Francisco, sales representative © SsEcke 1 6 §- 
. — ‘ be a “Q + + os on 
for Northern California. ~MSOevEE SO > O«£ 
* Enso? ye iS 5 
PROFESSIONAL . ) Se 58 5H 5 G2. 
Marwoop Ltp. has been appointed o* eM 5 8S fa] 2 
SERVICES Western representative for Rockbestos LF YM oF ee he m oe 
. . J — 
products. The firm will carry the Rock- O 5 > <3 CU) Met 
bestos complete line of asbestos insu- ajml o> 22, % 2x ma, 
I ; . axwsges oO = s 
lated cables, cords and wires. From of- Ww) 330 2 oS - w= - 
ELECTRICAL TESTING fices in Los Angeles, San Francisco. eo 
LABORATORIES Seattle, Portland and Spokane will be J 
Raame Meniiieliiied enewia enh thm served Washington, Oregon, California, 5 6 a 
= chanical Tests. Inspection of Materials and Nevada, Arizona, Montana, Idaho, Utah 3 “ ame 
iis eh and Wyoming. 0 nA 
80th St. and East End Ave., New York * - < _ - 
sate ® Locke & Urounart, new electrical 6 Im os 
appliance firm, has opened in the Na- ‘ 
lishe tional Block, Vernon, British Columbia. & 2¢ 
ARTHUR R. KELLEY Headed by R. P. Locke and Howard B. % C= 
hea CONSULTING ENGINEER Urquhart, both mechanical engineers § $8 
Sineath ent Velusitenn; Pelle UGiite and both experienced in the electrical Ey 
Co heetiaieh Sesmntion trade, the firm carries full lines of O “2 
f S Edison Bld het: hawt refrigerators, washing machines, radios ww 3 
r ° . ° ps 
“ = and minor appliances. wn . 
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HEAT 7s DISTRIBUTED 
EAR is DISSIPATED 


WESIX Heating Unit with 
woven wire protective screen 
of Pure Nickel and Monel 
Metal reflector pan. 










The WESIX Unit uses 
Nickel Screen Guards to protect the 
heating element... and Monel Metal 
Reflector Pans to protect you against 


the cost of service and replacements. 


HE screens on WESIX Heating Units are And being Monel Metal there’s no chance for rust 
Pure Nickel. Hence they are durable, utterly or corrosion to dim their luster. 
immune to intense heat, and to corrosion from You can readily appreciate how these two met- 
spilled foods. WESIX features the heat-distribut- als reduce calls for service, replacement and re- 
ing effect of the Nickel screens, and the protection pairs. When any manufacturer provides units that 
they afford the heating coil. employ Monel Metal and Nickel, he supplies con- 
As for the reflector pans in WESIX units—they vincing evidence of high quality in every part. 


are easily cleaned, unaffected by high tempera- pied 


tures, and destined to serve the entire life of the es 
een ee eee ee eee ne Oe THE INTERNATIONAL NICKEL CO., INC. 
unit. Being solid, there’s no coating to wear off. 67 WALL STREET NEW YORK, N.Y. 


MONEL METAL 
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Monel Metal is a registered trade-mark applied to an 
alloy containing approximately two-thirds Nickel and 
one-third copper. Monel Metal is mined, smelted, re- 
fined, rolled and marketed solely by International Nickel. 











in New Equipment 





Westinghouse Ranges 
Out to “Electrify America” 


Emperor is the name of the range which 


heads the line introduced in celebration of 
the Westinghouse golden jubilee. Presented 
as the Emperor of beauty and performance it 
features the most advanced styling and con- 
struction. 

Noteworthy are: the Economizer speed 
units which also carry a low-low heat said to 
effect watt-hr. savings up to 40 per cent; 
dual-automatic oven control which allows two- 
temperature roasting, first searing then finish- 
ing, to be set in advance and carried through 
without further attention; large and small 
ovens, both illuminated, one for roasting, 
one for baking with close temperature con- 
trol; automatic minute-minder and _ swing 
lamps for illuminating the range top and 
food being cooked. 

Backing up the line are eight other mod- 
els, in sizes ranging down to the Coronet, 
a space saver with three quick-cook heat 
units. Cooking surfaces are acid-resistant. 
Previous models, including the popular A-64, 
are replaced by improved counterparts in the 
Golden Jubilee, “Electrify America” line. 

& 
Clocktime at Nighttime 


With C.E. Fixture 


For illumination of commercial clock 
faces, General Electric Co.’s appliance and 
merchandise department has introduced a 
compact lamp assembly. The unit consists of 
a cordset, 744-watt bulb, and a shaded fixture, 
which clamps over the back edge of the clock 
case above the numeral twelve. 


s 
Buffet Server 
Keeps Food Hot 


A food server which keeps food hot for 
late arrivals has been developed by Landers, 
Frary & Clark, New Britain, Conn. It is the 
Universal buffet server. Finished in chrom- 
ium, the server contains three removable 
dishes of heat-resisting oven glassware. It is 
equipped with walnut handles and feet. Food 
is kept warm by hot air, the heating units 
drawing 110 watts. Capacity of each dish is 
3 pints. Food is kept warm but below cook- 


ing temperature at 160 to 180 deg. F. 
° 


Flexibility Built into Plug 


Spring prongs, bent over to assure positive 
hold in the receptacle, are a construction 
feature of the new Eagle spring plug. It is 
designed to “stay put.” Eagle Electric Mfg. 
Co. announces that it will be marketed in 
five types, three rubber and two bakelite. 
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Hotpoint Range Replacement 


“Cambridge” is the name of Hotpoint’s new- 
est range. Replacing the model, “Treasure,” the 
“Cambridge”, which is now in production, 
includes such consumer appealing features as 


Monotop one-piece cooking top and back 
splasher, new modern hardware, modern styl- 
ing, super-speed broiler, and top heat for 
baking, and carries the same price as the 
model it replaces. 

e 


Wesix Heater to Warm Bathers 


Distinction of marketing the only automatic 
electric bathroom heater is claimed by the 
Wesix Electric Heater Co. Its new model, the 
Bath-A-Matic, 1,500 watt, 2014x9%-in., ther- 
mostatically controlled heating unit, it ad- 
vances in support of the claim. Two models, 
for built-in installation or surface mounting, 
are available. Both are finished in non-rust- 
ing chromium and carry a five-year guarantee 
against burnout. 





New Wire Manufacturer 


Rome Cable Corp., recently incorporated 
in New York State, will manufacture copper 
rods, bare and tinned copper wire, weather- 
proof wire, fabric covered magnet wire, and 
rubber covered wires and cables at plant lo- 
cated at 330 Ridge St., Rome, N. Y. Officers 
of the new organization are H. T. Dyett, presi- 
dent; H. W. Barnard, treasurer; C. A. Scott, 
sales manager; A. D. R. Fraser, secretary: 
V. W. Collins, comptroller and P, A. Wil 
liams, plant manager. 

# 
Crosley Introduces 
Washing Machine Line 


Crosley Radio Corp. has entered the 
electric washer field with four models and 
an electric ironer, all under the trade name 
Savamaid. The new units will be marketed 
through regular Crosley distributors and deal- 
ers, improving year-round sales possibilities. 

Presented are three wringer-type washers 
and a centrifugal-type dryer, called the Spe- 
Dry. The Spe-Dry washer is designed to do 
washing, bluing and rinsing in virtually one 
operation, and to fill itself, empty itself, blue 
and rinse without extra handling. The 
wringers, equipped with quick releases, are 
built with one soft and one hard roll. The 
ironer features an elliptic spring mounting 
for the ironer shoe, aimed to equalize pres- 
sure over the entire ironing surface. All 
models are finished in two-tone desert sand. 


+ 
Solderless Terminal Lugs 
A new line of solderless cable terminal 


lugs called “Wire Grips” has recently been 
placed on the market by the Bulldog Electric 
Products Co., Detroit, Mich. Advantages 
claimed include the fact that only five sizes 
are necessary to cover the entire range of 
wires and cables from number 14 to 1,000,000 
circ. mils; they are made of pure electrolytic 
copper and possess clear wire holes which 
give the evidence of the degree on contact. 


Improved Time-Switch 
For Appliances 


Simplicity is the keynote of a new Mark- 
Time switch, engineered and built by M. H. 
Rhodes, Inc., Rockefeller Center, New York, 
N. Y. Boasting economy and added conveni- 
ence the switch is constructed with a patented 
escapement, which uses less than one-third 
the number of parts in the conventional clock 
movement. Features include high electrical 
capacity, improved clutch, rapid switch 
action, and freedom from dead center stall- 
ing. Its application is to sun lamps, clothes 
washers, percolators, roasters and other appli- 
ances. 


os 
Flashing Signal Light 


Designed to provide the protection of an 
intermittent light with full brilliancy and 
darkness, for automobile stop lights, direc- 
tional and spacing signals, the Flash-A-Ray 
Signal Lamp has been placed on the market 
by J. H. Kay Co., San Francisco. The lamp 
fits standard sockets and is self-contained, 
thus requiring no’ additional wiring for in- 
stallation. Intermittent service reduces cur- 
rent consumption and increases lamp life. 
The lamps are available in 3 models, 21-cp., 
15-cp. and 3-cp. 


Food Mixer Takes on New Chores 


A combined pea-huller and bean-slicer is a 


new attachment offered by Hamilton Beach 
Co.. Racine. Wis.. for use with their food 
mixer. Designed to retail at $1.98, the at- 


tachment is aimed to perform attractive sli: 
ing and quick hulling, 





Emerson Adds to 
Fan Line 


Emerson Electric Co., Louis, Mo., an- 
nounces a new addition to its line of “Silver 
Swan” fans. The Imperial type No. 7250 
is a 10-in. single-speed oscillating fan of mod- 
ern design with new type overlapping blades. 
It has a black satin finish over all parts ex- 
cept guard and toggle switch which are fin- 
ished in polished chromium. The motor is of 
the induction type inclosed by two formed 
aluminum covers to facilitate air movement. 
The fan has a rating of 45 watts and a de- 
livery of 650 cu. ft. of air per minute. 
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radio interference 


from your transmission insulators 
when you install 4444: 


LAPP LINE POSTS 


Power companies the country over have 
found the way to absolute elimination of in- 
sulator radio interference—through the 
Lapp Line Post. 


No superficial coatings, treatments or at- 
tachments—subject to deterioration with 
age—are needed to provide entire radio free- 
dom up toa point well beyond rated neutral 
voltage. The design of the Line Post itself is 
Besides freedom from radio interference, Line responsible — it has no metal parts within it 
Post advantages include freedom from puncture, —terminals are separated by the full length 


dependability under arcover, resistance to stones of the unit. The charging current is so small 
and bullets, freedom from cracking, and an c 


ability to handle contaminated atmospheric that it can enter the porcelain without corona. 


conditions. Write for our new bulletin, No. 123, S d iow jadi h : 
which describes the reasons for the outstanding sound policy indicates t at no more inter- 


success of the Line Post. . . and the Station ference-producing insulators be purchased. 
Post, an insulator that brings Line Post ad- 


< a =" ° ~ . > + 
vantages to substation use. Y our best buy 1S Lapp Line Posts. 


i LAPP 


LAPP INSULATOR CO.x INSULATORS LE ROY- NY.- U.S.A. 


ELECTRICAL ENGINEERS AND MANUFACTURERS’ REPRESENTATIVES 


MAYDWELL & HARTZELL 
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Simple Control for 
Coil Winder Drive 

Ease of changing speed is claimed for a 
new coil winder drive, introduced by the Ideal 
Commutator Dresser Co., Sycamore, Ill. Speed 
variations are adjusted by foot control while 
the machine is running. The foot lever also 
provides starting, stopping and automatic 
breaking. The unit requires approximately 


1% hp., drawn either from motor or line shaft. 
et 


Single-Speed Voltmeters 

Lower-pricing of a recording voltmeter has 
been made possible by the General Electric 
Co., through introduction of Types CD-23 and 
24, which are limited to a single range and 
a single speed. Designed for application pri- 
marily in the field of voltage-survey work, it 
claims, aside from the above limitations, all 
the inherent characteristics of the well-known 
CD-13 and 14 recorders. Range is 0 to 150 
volts. Both Telechron and spring-clock drives, 
both with self-winding reroll feature, are 
offered. 

Me 


Electrical Operated Small 
W ood-W orking Tools 


A complete line of wood-working tools, elec- 
trically operated and of a compact design that 
permits their use on a breakfast nook table 
or back porch, has been announced by the 
Herberts Machinery Co., Los Angeles. Mar- 
keted under the trade name “Wizard Junior 
Line”, the combination of small tools is ex- 
pected to appeal especially to model makers, 
amateur craftsmen, and those living in re- 
stricted quarters. Comprising the line is a 
lathe 23” in length, a jig saw with 7” throat, 
a saw table with 5” blade, a drill press, two 
buffers, a double grinder and a combination 
disc sander and grinder.. Good-sized lumber, 
ivory and various plastic materials, and com- 
position wood can be handled by these me- 
chines. Some of the tools are operated by a 
1/20 h.p. motor and others by a 1/10 and 
1/6 h.p. motor. 

a 
Finned Calrod Unit 
Improves Heating 

Increased heat delivery from a unit of 
given space and rating is made _ possible 
through a new fin-type Calrod heating unit 
developed by the General Electric Co. De- 
signed principally for air heating, with the 
air being forced over the heating units, the 
unit consists of a steel-sheath Calrod heat- 
ing element with steel fins copper-brazed to 
the steel sheath. The brazing provides low 
thermal resistance between the fins and 


sheath. 


WHERE TO BUY 


...1n Trade 
Literature 





AppLeton Etecrric Co., 1701-29 Wellington 
Ave., Chicago, has announced a revised edi- 
tion of their Catalog No. 10, including the 
new Form 35 line in the complete listing of 
threaded and no-thread Unilets, and of their 
bulletin, now No. 1021, on outlet boxes and 
covers, switch boxes and miscellaneous con- 
duit fittings. 

+. 


Victor No-Drart Fans are presented with 
a flash of color and a dash of sex-appeal in 
the new Victor catalog for 1936, published by 
Victor Electric Products, Inc., Cincinnati, 
Ohio. Attractively made up in red, blue and 
black, it presents each product with an ap- 
propriate illustration suggesting at least one 
of its uses. 


A Broapsive that puts into action all the 
big calibre guns available in visual selling has 
been released by Hotpoint in the form of a 
30-page, 15x12-in., lithographed color-presen- 
tation of range selling for 1936. Carefully 
aimed to awaken dealers to the potentialities 
in the range market, the opening salvo is, 
“Now is the Time—for decision—for action.” 
Following are case histories of other appli- 
ances, data on the range market, and many 
samples of Hotpoint’s aggressive national ad- 
vertising. The broadside was released by 
Edison General Electric Appliance Co., Inc., 
Chicago. 

e 

Nesco APPLIANCES are pictured from their 
creation in the factory to their performance 
in the home in the new Prospectus covering 
1936 promotion of the products manufactured 
by the National Enameling and Stamping Co., 
Milwaukee. 

* 


Rurat Caste, published by the General 
Electric Co., tells how to select and install 
insulated cable for underground and overhead 
distribution on rural systems. It considers in- 
sulations of rubber, varnished cambric, and 
paper. 

cu 


Wirinc INSTALLATION is covered in the new 
manual of the Standard Electrical Porcelain 
Mfgs., 201 N. Wells St., Chicago, featuring an 
installation diagram in which details of knob, 
tube and cleat wiring are illustrated and 


IT IN 





Roller-Smith Company 


3 Barclay St., New York City 


% INSTRUMENTS 
(Indicating and Graphic) 


*% SWITCHGEAR 
Sales 


Agents: 





Air Conditioning 
Frigidaire Corp. 
General Elec. Co. 
Graybar Elec. Co., Inc. 
Kelvinator Corp. 
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%& CIRCUIT BREAKERS 
(Air and Oil) 


% INSTRUMENT AND CONTROL SWITCHES 
we RELAYS 


Electrio Material Co., San Francisco and Los Angeles. J. C. 
McDougall, Seattle. Mark G. Mueller, Denver. T. E. Geary, Omaha 


Ammeters and Voltmeters 
Bristol Co. 

General Elec. Co. 
Roller-Smith Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Elec. Instr. Corp. 


Anchors, Guy 


A. B. Chance Co. 
Hubbard & Co. 


Works: Bethlehem, Pa. 


Anchor and Guy Rods 


A. B. Chance Co. 
General Elec. Co. 
Hubbard & Co. 


Appliances, Household 
Inc. 
General Elec. Co. 


Graybar Elec. Co., Inc. 


Lindemann & Hoverson Co., A. J. 
Malleable Iron Range Co. 


McGraw Elec. Co. 
The Silex Co, 


James R. Kearney Corp. 


Edison Gen. Elec. Appliance Co., 


General Elec. Supply Corp. 


National Enameling & Stamping Co. 


explained. Published primarily for the trade, 

it was written with an eye toward its use by 

contractors, utilities, etc., in presenting the 

advantages of adequate wiring to the layman. 
38 


CauirorniA Rerricerator Co., 1077 Mission 
St., San Francisco, has just issued its new 
catalog No. 6 on replacement parts, commer- 
cial equipment, tools, supplies and accessories 
for refrigeration, air conditioning and oil burn 
ers. A most complete stock of refrigeration 
parts for all makes and types of refrigerators 
en the Pacific Coast is maintained at this 
central location, according to Clarence S. 
“Sandy” Pratt, president of the service or- 
ganization. The company also maintains a 
trained staff cf refrigeration engineers and a 
competent service department for recondition- 
ing and repairing this type of equipment. 


PRACTICAL INFORMATION on the principles 
involved in the subjects treated is emphasized 
in two bulletins published by Allis-Chalmers 
Mfg. Co., Milwaukee. Bulletin No. 1176 de- 
votes ten pages to the principle of voltage 
control by means of electrically energized 
grids, with sections on compounding rectifiers, 
load limiting, motor starting and speed reg- 
ulation, d.c to a.c. inversion, etc. The per- 
formance of high-voltage power transformers 
under impulse conditions is treated in Bulle- 
tin No. 2220. A third bulletin, No. 2221 de- 
scribes low-capacity, low voltage feeder reg- 
ulators. 

a 


Connectors—Specifications and _illustra- 
tions of the Burndy line of electrical connec- 
tors are included in the new catalog No. 33C, 
published by the Burndy Engineering Co. Inc., 
305 East 45th St., New York, N. Y. 


K. P. F. Ecectric Co. has now available for 
distribution upon request Bulletin No. 108 
describing the type S dead end switches. The 
Bulletin includes descriptive information to- 
gether with parts lists and mounting details. 


Coprer Conpuctors For Rurat Lines are 
given thorough treatment in a new publication 
of that name by the General Cable Corp., 420 
Lexington Ave., New York. To facilitate the 
work of engineers, this publication presents 
the electrical and physical properties of, and 
sag-tension charts and line design data for, 
hard drawn copper conductors of the sizes and 
forms suitable for rural distribution. Current 
trends are recognized throughout in an accum- 
ulation of timely data concerning the use of 
higher maximum ‘tensions. 


THE WEST 


Waters-Genter Div. 
Westinghouse Elec. Supply Co. 





Belts, Safety Straps, Pole Climbers 
Westein Hardware & Too! Co. 


Boxes 


General Cable Corp. 
General Elec. Co. 


Superior Switchboard & Devices Co. 


Brackets, Wood 
Locust Pin Co. 


Breakers 


Air Circuit Breakers 

Genera! Elec. Co. 

I-T-E Circuit Breaker Co 
Roller-Smith Co. 

Sangamo Elec. Co. 
Westinghouse Elec. & Mfg. Co. 
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WHERE TO BUY IT IN THE WEST 


Western Headquarters for Linemen’s Equipment 


5 
b 
: 
: 

a 
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Unquestionably the Best in the United States 


BUCKINGHAM’S “Easy Floating” Tool Belts. 

BUCKINGHAWM’S Standard Safety Straps. 

STEPHEN’S Pole and Tree Climbers, Climber 
Straps, Pads, Skinning Knives, Pliers, Connect- 
ors, Bolt Cutters. 


Write for Descriptive Catalog and Prices 
All Mail Orders Given Prompt Attention 
WESTERN HARDWARE AND TOOL CO. 


9th and Mission Sts., San Francisco, Calif. 


Oil Circuit Breakers 
Allis-Chalmers Mfg. Co. 
General Elec. Co. 

Pacific Elec. Mgf. Corp. 
Roller-Smith Co. 
Westinghouse Elec. & Mfg. Co. 
Bus Fittings 

Burndy Eng’g Co. 

General Elec. Co. 

Pacific Elec. Mfg. Corp. 
Buses 

Aluminum Co. of America 
Cable Accessories 

General Cable Corp. 
General Elec. Co. 

John A. Roebling’s Sons Co. 


Cables 


Aluminum Co. of America 
American Steel & Wire Co. 
Columbia Steel Co. 
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Crucible Steel Co. of America 
Genera! Cable Corp. 

Genera! Elec. Co. 

Graybar Elec. Co., Inc. 
Maydwell & Hartzell, Inc. 
National Elec. Products Corp. 
The Okonite Co. 

O Konite-Callender Cable Co. 


FOR SMOOTH OPERATION 
Keep your 
commutators 
true with an 

IDEAL 
PRECISION 

GRINDER 
No disassem- 
bling. 10 days 
free trial. 4 
Write fer e 


acts. 
IDEAL COMMUTATOR DRESSER CO. 
Sycamore, til. 


1042 Park Ave. 





Providence Insulated Wire Co. 
Rockbestos Products Corp. 
John A. Roebling’s Sons Co. 
United States Steel Corp. 
Westinghouse Elec. & Mfg. Co. 


Carbon Brushes 
National Carbon Co., Inc. 


Carbon Products 
National Carbon Co., Inc. 


Chimes 
Square D Co., Inc. 


Coffee Makers 

The Silex Co. 

Coil Winding 

Jeffries Transformer Co. 


Commutator Dressers 
Ideal Commutator Dresser Co. 


Compounds, Insulating 


Clifton Mfg. Co. 
General Cable Corp. 
General Elec. Co. 


Condensers, Electric 
Allis-Chalmers Mfg. Co. 
Genera! Elec. Co. 
Westinghouse Elec. & Mfg. Co. 


Conduit 


Aluminum Co. of America 
General Elec. Co. 
Youngstown Sheet & Tube Co. 


Conduit, Underground 


Fire Proof Wall Co. 
Johns-Manville Corp. 


Connectors 


Burndy Eng’g Co. 
James R. Kearney Corp. 





| a FOR ALL UNDER- 
GROUND WIRING 


| 

_ Soapstone Duct 

| FIRE PROOF WALL CO. | 
354 Hobart St., Oakland 





Controllers 


Allis-Chalmers Mfg. Co. 
Clark Controller Co. 

General Elec. Co. 

Square D Co. 

Westinghouse Elec. & Mfg. Co. 


Cutouts 


James R. Kearney Corp. 
General Elec. Co. 

Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. Co. 


Demand Control 


General Elec. Co. 
Wesix, Inc. 


Distribution Specialties 


General Elec. Co. 

Hubbard & Co. 

James R. Kearney Corp. 
Maydwell & Hartzell, Inc. 

St. Louis Malleable Casting Co. 
Superior Switchboard & Devices C: 


Electrodes, Arc Welding 


John A. Roebling’s Sons Co. 
General Elec. Co. 


Enclosures, Meter and Instrument 
Superior Switchboard & Devices C 


Fans 
General! Elec. Co. 
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Farm Electrification Equipment 
Genera! Elec. Co. 


Fittings, Conduit 
General Elec. Co. 


Fittings, Insulator 
Brewer-Titchener Corp. 


Fixtures, Lighting 
Benjamin Elec. Mfg. Co. 
General Elec. Co. 
Smoot-Holman Co. 


FPloodlighting 

General Elec. Co. 

S & M Lamp Co., Inc. 
Smoot-Holman* Co. 


Flumes 

California Corrugated Culvert Co. 
R. Hardesty Mfg. Co. 

Pure Iron Culvert & Mfg. Co. 
Washington Corrugated Culvert Co. 
Western Metal Mfg. Co. 


Gasoline 
Union Oil Co. 


Gates 

California Corrugated Culvert Co. 
R. Hardesty Mfg. Co. 

Pure Iron Culvert & Mfg. Co. 
Washington Corrugated Culvert Co. 
Western Metal Mfg. Co. 


Generators 

Allis-Chalmers Mfg. Co. 
General Elec. Co. 
Westinghouse Elec. & Mfg. Co. 


Graphite Products 
National Carbon Co., Inc. 


Ground Rods 


Crucible Steel Co. 
Maydwell & Hartzell, Inc. 


Heaters, Air 

Edison Gen. Elec. Appliance Co. 
Noblitt-Sparks Industries, Inc. 
Thermador Elec’] Mfg. Co. 
Wesix Inc. 

Edw. L. Wiegand Co. 


Heaters, Water 

Edison Gen. Elec. Appliance Co. 
Fowler Mfg. Co. 

Lindemann & Hoverson Co., A. J. 
Malleable Iron Range Co. 
Sandoval Sales Co. 

Standard Elec. Stove Co. 
Thermador Elec’! Mfg. Co. 

Wesix Inc. 

Westinghouse Elec. & Mfg. Co. 


Heating Element—Repair Part 
Edw. L. Wiegand Co. 


Instruments, Measuring and 
Recording 


See Ammeters, Voltmeters, Watt- 
meters. 


Insulation 


General Elec. Co. 
Johns-Manville Corp. 


Insulators 

Brewer-Titchener Corp. 
Corning Glass Works 
Graybar Elec. Co., Inc. 
Hemingray Glass Co. 
Geo. E. Honn Co. 
Lapp Insulator Co., Inc. 
McLaughlin Glass Co. 
Owens-Illinois Glass Co. 
Westinghouse Elec. & Mfg. Co. 

Ironers 


General Elec. Co. 
Savage Distributing Co. 


Knobs, Tubes, Cleats 
Standard Elec’] Porcelain Mfrs. 


Lamps, Mazda 


General Elec. Co. 
Westinghouse Lamp Co. 


Lamps, Student 
Lumidor Mfg. Co., Inc. 
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Lamps, Sun 

General Elec. Co. 
Lighting Equipment 
Benjamin Elec. Mfg. Co. 


Smoot-Holman Co. 
Wuelker Flexo-Dome Co. 


Line Material 
Maydwell & Hartzell, Inc. 


Meters 


The Bristol Co. 

General Elec. Co. 

L. A. Nott 

Sangamo Elec. Co. 
Westinghouse Elec, & Mfg. Co. 
Weston Elec’! Instrument Corp. 


Motors 


Allis-Chalmers Mfg. Co. 
General Elec. Co. 
Westinghouse Elec. & Mfg. Co. 


Motor Starters 


Allis-Chalmers Mfg. Co. 
General Elec. Co. 

Square D. Co., Ine. 
Westinghouse Elec. & Mfg. Co. 


Oil, Lubricating 


Associated Oil Co. 
Union Oil Co. 


Oil, Transformer & Switch 


Associated Oil Co. 
General Elec. Co. 
Union Oil Co. 


Panel Boards 


General Elec. Co. 
Square D. Co., Inc. 


Superior Switchboard & Devices Co. 


Westinghouse Elec. & Mfg. Co. 


Photoelectric Cells 


General Elec. Co. 
Weston Elec’] Instrument Corp. 


Pins, Wood 
Locust Pin Co, 


Pole Line Hardware 


Brewer-Titchener Corp. 
General Electric Supply Corp. 
Graybar Electric Co., Inc. 
Hubbard & Company 

Joslyn Co. of California 
Kortick Mfg. Co. 

Maydwell & Hartzell, Inc. 


Porcelain 
Standard Elec. Porcelain Mfrs. 


Public Utilities 


California Oregon Power Co. 
Idaho Power Co, 

Mountain States Power Co. 
Northwestern Electric Co. 
Pacific Gas and Electric Co. 
Pacific Power & Light Co. 
Portland General Electric Co. 
Puget Sound Power & Light Co. 
San Diego Cons. Gas & Elec. Co. 


San Joaquin Light & Power Corp. 
Southern California Edison Co. Ltd. 


Utah Power & Light Co. 
Washington Water Power Co. 


Pullers, Slack 
A. B. Chance Co. 


Pumps 
Pelton Water Wheel Co. 


Range Units 


Edison Gen. Elec. Appliance Co. 
Edwin L. Wiegand Co. 


Ranges 

Edison Gen. Elec. Appliance Co. 
General Elec. Co. 

General Elec. Supply Corp. 
Kelvinator Corp. 

Lindemann & Hoverson Co., A. J. 
Malleable Iron Range Co. 
Standard Elec. Stove Co. 

Steiger & Kerr Stove & Fdry. Co. 
Walker & Pratt Mfg. Co. 


Reflectors 


Benjamin Elec. & Mfg. Co. 
Smoot-Holman Co. 
Westinghouse Elec. & Mfg. Co. 


Refrigerators 

Frigidaire Corp. 

General Elec. Co. 

General Elec. Supply Corp. 
Graybar Elec. Co., Inc. 
Kelvinator Corp. 

Leonard Refrigerator Co. 
Malleable Iron Range Co. 
Westinghouse Elec. & Mfg. Co. 


Relays 

General Elec. Co. 
Hart Mfg. Co. 
Roller-Smith Co. 
Square D Co., Inc. 


Rheostats & Resistors 


General Elec. Co. 
Westinghouse Elec. & Mfg. Co. 


Roasters 


National Enameling & Stamping Co. 
Westinghouse Elec. & Mfg. Co. 


Rural Line Hardware 
General Elec. Supply Corp. 
Graybar Elec. Co., Inc. 
Hubbard & Co. 

Joslyn Co. of Calif. 
Kortick Mfg. Co. 

Maydwell & Hartzell, Inc. 


Service Organizations 


Crocker First National Bank 

Elec’! Testing Labs. 

McGraw-Hill Book Co. 

Northwest Elec. Light & Power 
Association 

Pacific Coast Elec’! Ass’n 

Pacific Coast Elec’! Bureau 


Strand, Guy 

Crucible Steel Co. 
Maydwell & Hartzell, Inc. 
Pacific Wire Rope Co. 


Street Lighting Fixtures 


General Elec. Co. 

Graybar Elec. Co., Inc. 
Hubbard & Co. 

Westinghouse Elec. & Mfg. C 


Switchboards 


Allis-Chalmers Mfg. Co. 
General Elec. Co. 
Roller-Smith Co. 
Square D. Co., Inc. 


Switches, Disconnect 

General Elec. Co. 

Kearney Corp., James R. 
Pacific Elec. Mfg. Corp. 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. Co. 


Switches, Fuse 
General Elec. Co. 


Kearney Corp., James R. 
Schweitzer & Conrad, Inc. 


Switches, Heater 


Bryant Elec. Co. 
General Elec. Co. 
Hart Mfg. Co. 


Switches, High Tension 
James R. Kearney Corp. 


Switches, Meter Test 

General Elec. Co. 

Meter Devices Co. 

Square D Co., Inc. 

Superior Switchboard & Devices Co. 


Switches—Pressure and Temperature 
The Bristol Co. 

Hart Mfg. Co. 

Square D Co., Inc. 


Switches, Safety 
Colt’s Patent Fire Arms Mfg. Co. 
General Elec. Co. 


Square D Co., Inc. 
Westinghouse Elec. & Mfg. Co. 


Switches, Thermostat Controlled 
Colt’s Patent Fire Arms Mfg. Co. 
General Elec. Co. 

Hart Mfg. Co. 

Thermodor Elec’] Mfg. Co. 


TO BUY IT IN THE WEST | 


Switches, Time 


General Elec. Co. 
Sangamo Elec. Co. 





Switchgear 

Allis-Chalmers Mfg. Co. 
Genera! Elec. Co. 

I-T-E Circuit Breaker Co. 
Westinghouse Elec. & Mfg. Co. 


Tapes—Friction and Rubber 


Clifton Mfg. Co. 
Geo. E. Honn Co. 


Telephone & Telegraph Hardware 
& Specialties 

General Elec. Supply Corp. 
Graybar Elec. Co., Inc. 
Hubbard & Co. 

Maydwell & Hartzell, Inc. 


Telephone Systems—Private 
American Automatic Elec. Sales Co. 


Terminals, Cable 


General Cable Corp. 
General Elec. Co. 


Testing Devices 


Electrical Facilities, Inc. 
Superior Switchboard & Devices Co. 


Tools, Live Line 


A. B. Chance Co. 
James R, Kearney Corp. 
Western Hardware & Too! Co. 


Transformers 


Allis-Chalmers Mfg. Co. 
Gardner Elec. Mfg. Co. 
General Elec. Co. 

Jeffries Transformer Co. 
Sangamo Elec. Co. 

Western Transformer Co. 
Westinghouse Elec. & Mfg. Co. 
Tubing, Elec’l Metallic 


Aluminum Co. of America 


Turbines 
Pelton Water Wheel Co. 


Valves 
Pelton Water Wheel Co. 


Washers, Clothes 

Easy Washing Machine Corp. 
Elec’t Appliance Service Corp. 
General Elec. Co. 

Little Giant, Inc., Ltd. 
Savage Distributing Co. 
Washing Machine Parts Co. 


Wattmeters 


Bristol Co. 

General Elec. Co. 

L. A. Nott 

Roller-Smith Co. 

Sangamo Elec. Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Elec. Instrument Corp 


Water Wheels 
Pelton Water Wheel Co. 


Wire 


Aluminum Co. of America 
America Steel & Wire Co. 
Columbia Steel Co. 

Crescent Ins. Wire & Cable Co. 
Crucible Steel Co. 

General Cable Corp. 

Hazard Ins. Wire Works 
National Elec. Products Corp. 
The Okonite Co. 

Rockbestos Products Corp. 
United States Steel Corp. 
Westinghouse Elec. Supply Co 


Wiring Supplies 

Associated Sales Engineers 
Bryant Electric Co. 

Gen. Elec. Supply Corp. 
Graybar Elec. Co., Inc. 

General Elec. Co. 

Graybar Elec. Co., Inc. 

Hart Mfg. Co. 

Indiana Steel & Wire Co. 
Maydwell & Hartzell, Inc. 
Pacific Wire Rope Co. 
Providence Insulated Wire Co. 
John A. Roebling’s Sons Co. 
Westinghouse Elec. & Mfg. Co 
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if * Nesco 


BLAN ils THE WEST 


The whole nation is talking Nesco with 
the One Lift Pan Set and Insulated Cover. 


With complete merchandising service, 
factory-trained selling organization, Home 
Economist Demonstrators and complete 
stock of all models, Nesco offers an un- 
precedented quality of prompt, thorough 
service for electrical merchants and util- 
ities throughout the West. 


The Nesco Roastmaster, with tried and proven pop- 
ularity in thousands of homes, has been selected by 
all leading utilities everywhere for their 1936 cam- 
paigns. Investigate it for your own promotion. 
Examine the Insulated Stainless Steel Cover that will 
neither rust nor tarnish, the One Lift Pan Set, the 
Signal Light Heat Control—they clinch consumer in- 
terest — they sell the Roastmaster and keep it sold. 


Complete Stocks and Merchandising Service avail- 
able at these offices: 


ARTHUR J. BEACOM 
2155 E. 7th Street Los Angeles, Calif. 
JOHN ERIKSON 
153 Kearney Street San Francisco, Calif. 


WM. W. WHEAT 
233 14th Avenue No. Seattle, Wash. 


NATIONAL ENAMELING 
AND STAMPING COMPANY 


270 North Twelfth Street Milwaukee, Wisconsin 
——SSSSSSS=Saaoaq_—————————— 
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Sorvice BUILDS THE INDUSTRY 
HUBBARD HARDWARE ASSURES THE SERVICE 


The Electrical Industry is proud of its unceasing service to the public. To protect 


this reputation, leading utilities rely upon the proven economy, dependability 
and long life of Hubbard Pole Line Hardware and Peirce Construction Specialties. 


Distributed exclusively through Electrical Wholesalers who are constantly aiding 


in industry load-building activities and communication system development. 


Adequate stocks are carried by all branches of the Graybar Electric Co. and the 
General Electric Supply Corp. 
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Call upon Hubbard's experienced and competent engineering staff to solve your 


special problems. 


Habbaid woman 


PITTSBURGH 
OAKLAND, CAL. CHICAGO 
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Inadequate wiring of homes and commercial buildings limits 
the free use of appliances and electrical equipment. 


An inadequate wiring job means less profit for the electrical con- 
tractor, an insurmountable obstacle to the sale of appliances, and a 
closed door to the load-building efforts of the utility. 


Tenants in residences inadequately wired will not buy appliances 
they cannot use. 


Tenants in inadequately wired office buildings and stores cannot 
install electrically operated equipment no matter how much they 
want to. 


Adequate wiring breaks the bottleneck and gives every branch 


of the industry an opportunity for unlimited development of its 
particular field. 


LET’S ALL SELL ADEQUATE WIRING 
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Southern California is preparing for the advent of power from 
Boulder Dam early in the Fall. Here is the Victorville switch- 
ing station on the Power Bureau's 287-kv. line from the dam to 
Los Angeles. The tall masts are for lightning protection. As 
the whole electrical industry in southern California marshalls 
its forces for a sales drive around the slogan, ‘'California's 
y Y epae Electrical Age Has Just Begun," Electrical West's editors are 
LY 19.36 preparing a 32-page slctorial insert telling the technical story 
of this great engineering achievement to be published coinci- 
dentally with the first delivery of power. 
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TaaE That’s the number of electric refrigerators which will 
its be sold this year, in Edison territory alone. Bigger by far 
aay" than any previous year in the industry . . . more sales, mure 
ha i. profits for wide-awake dealers. 
$2 =“ ; ; . pe 
at We're doing our part with a smashing advertising cam- 
- ” 4 . a . . . . 
+h paign. Newspapers, radio, billboards,, window trims are 
Hi all carrying the story of electric refrigeration and how it 
: 1. < x J 
1 hae, represents the first step toward the modern All-Electric 
bis - 
Kitchen. 
eral Whether you get your share of the 50,000 sales is up to 
inet. you. The market is there—only one-third of the homes in 
eS America own a mechanical refrigerator now. Your energy 
fe 
rd and determination will pull in a profitable share of the 
; two-thirds remaining. 
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